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by 
WILLIAM  J.  RICHARDS^'  and  WITOLD  L.  KLAWE^ 


ABSTRACT 

This  bibliography  enumerates  reports  on  the  early  life  history  of  tunas  and  other 
scombrid  fishes  published  before  1971.  All  the  entries  are  indexed,  usually  by  species, 
but  on  occasion  by  a  larger  taxononiic  unit,  and  within  each  taxonomic  unit  the  entries 
are  indexed  by  one  or  more  subjects. 


INTRODUCTION 

This  bibliography  is  a  compilation  of  refer- 
ences on  the  early  life  history  of  scombrid  fishes, 
particularly  tunas,  designed  to  facilitate  the 
retrieval  of  printed  information  on  the  subject, 
particularly  the  (i)  identification  of  eggs,  lar- 
vae, and  juveniles,  (ii)  methods  of  collection 
of  early  life  stages,  (iii)  distribution  and  abun- 
dance, and  (iv)  ecology  and  general  biology 
of  all  these  stages.  As  our  comiiilation  of  the 
bibliographical  entries  terminated  in  December 
of  1970  it  is  assumed  that  most  ijublications 
printed  through  1970  are  included  in  this  bib- 
liography. Since  our  bibliography  is  restricted 
to  reports  pertaining  to  fertilized  eggs,  larvae, 
and  juveniles,  i-eferences  dealing  exclusively 
with  gonad  studies,  i.e.,  ovarian  eggs  (ova) ,  are 
excluded  from  this  rei)ort.  We  attempted  to 
cover  all  the  entries  jiertaining  to  early  life 
history  of  all  si^ecies  in  the  family  Scombridae, 


and  we  believe  that  all  major  works  are  enu- 
merated in  our  report.  However,  in  the  case 
of  the  mackerels  of  the  genus  Scomber,  we  lim- 
ited the  entries  to  what  we  believe  are  the  more 
significant  reports  on  this  genus.  Because  of 
the  vastness  of  the  printed  material  on  Scomber 
spp.  and  our  own  lack  of  experience  with  the 
genus,  we  feel  that  compilation  of  bibliograph- 
ical entries  pertaining  to  the  early  life  history 
of  Scomber  spp.  should  be  left  to  an  expert 
in  that  field. 

Tunas  are  a  world  resource  because  of  their 
far- ranging  migratory  habits  and  because  most 
of  them  are  harvested  at  high  seas  by  fleets 
of  many  nations.  Re.search  on  tunas  further 
reflects  these  international  aspects,  being  car- 
ried out  by  scientists  from  many  countries  or 
even  from  international  organizations.  We 
feel,  therefore,  that  it  is  most  appropriate  to 
emi^loy  in  our  bibliography  four  languages,  thus 
making  the  publication  more  accessible  to  our 
colleagues  from  around  the  world. 


'  Contribution  Xo.  199,  U..S.  Department  of  Com- 
merce, National  Oceanic  and  .Atmospheric  Administra- 
tion, National  Marine  Fisheries  .Service,  .Southeast 
Fisheries  Center,  Miami  Laboratory,  Miami,  Florida 
33149. 

-  National  Marine  Fisheries  Service,  Southeast  Fish- 
eries Center,  Miami  Laljoratory,  ^liami,  Florida  ''''A49. 

'  Inter-American  Tropical  Tuna  Commission,  .Scripps 
tnstitution  of  Oceanography,  La  Jo'la,  California  92037. 


INDEXING  SYSTEM 

This  bibliography  is  divided  into  three  parts. 
Entries  are  listed  alphabetically  by  author  and 
chronologically  for  each  author.  We  have  fol- 
lowed the  guidelines  of  Brown  and  Stratton 


(1964)  and  Porter  (1968)  in  listingrs  and  abbre- 
viations of  the  titles  of  journals.  In  addition, 
all  junior  authors  are  listed  alphabetically  with 
references  to  their  respective  i^ai^ers.  To 
further  assist  readers  in  finding  cited  publica- 
tions, the  second  part  lists  abbreviations  and 
full  titles  of  periodicals. 

The  subject  index  comprises  the  third  part 
of  the  bibliography.  This  index  is  arranged 
alphabetically  by  taxa;  within  each  taxon  there 
are  three  subdivisions— (i)  eggs,  (ii)  larvae, 
and  (iii)  juveniles.  Each  subdivision  has  four 
parts — (i)  description,  (ii)  distribution,  (iii) 
collection  methods,  and  (iv)  general  biology. 
The  description  portion  includes  papers  which 
describe  the  morphology  of  the  animal;  the  dis- 
tribution section  includes  papers  which  describe 
geographic  distribution  and  abundance;  the 
collection  method  section  includes  papers  which 
describe  methods;  and  the  general  biology  por- 
tion includes  papers  which  discuss  biological 


aspects  not  covered  in  the  jirevious  sections, 
i.e.,  growth,  behavior,  culture,  temperature 
and  salinity  tolerances,  diurnal  movements,  etc. 
Where  no  references  were  found  it  is  noted  as 
"no  references  found." 

The  taxa  employed  in  the  index  conform  with 
the  most  recent  systematic  reviews  available. 
The  systematic  reviews  which  we  followed 
were:  Fraser-Brunner  (1950);  Collette  and 
Gibbs  (1963);  Gibbs  and  Collette  (1967);  and 
Matsui  (1967).  The  genera  and  species  of  the 
family  Scombridae  together  with  the  geograph- 
ical distribution  of  each  of  the  species  are  listed 
in  Table  1.  For  the  purpose  of  indexing,  each 
bibliographical  entry  was  classified  according 
to  its  respective  species  whenever  feasible. 
When  this  was  not  possible  the  next  highest 
taxon  was  used.  In  the  subject  index,  taxa 
such  as  Thunnidae  and  Katsuwonidae  appear 
because  several  papers  use  these  taxa  and  thus 
they  remain  convenient  for  our  purposes. 


Bibllografia   Catalogada  de  los   Huevos  y  Atunes  Jovenes  y 
de  Otros   Escombridos   (Pisces,   Scombridae),  1880-1970' 

por 
WILLIAM  J.  RICHARDS^  y  WITOLD  L.  KLAWE' 


EXTRACTO 

Esta  bibliografia  presenta  los  trabajos  publicados  con  anterioridad  a  1971,  de  los 
primeros  estadios  del  ciclo  vital  de  los  atunes  y  de  otros  peces  escombridos.  Todas  las 
anotaciones  haii  sido  catalogadas,  g-eneralmente  por  especies,  pero  en  ocasiones  mediante 
una  unidad  taxonomica  mayor,  y  dentro  de  cada  unidad  taxonomica  se  encuentran  las 
anotaciones  indicadas  por  uno  o  mas  sujetos. 


INTRODUCCION 

Esta  bibllografia  es  una  compilacion  de  re- 
ferencias  sobre  los  primeros  estadios  del  ciclo 
vital  de  los  peces  escombridos,  especialmente 
los  atunes;  concebida  para  poder  recobrar  la 
informacion  publicada  sobre  este  sujeto,  espe- 
cialmente (i)  la  identificacion  de  los  huevos,  lar- 
vas  y  juveniles,  (ii)  metodos  de  recoleccion  de 
Ids  primeros  estadios  del  ciclo  vital,  (iii)  dis- 
tribucion,  abundacia,  (iv)  ecologia  y  biologia 
general  de  todas  estas  fases.  Como  la  compila- 
cion de  estas  anotaciones  bibliograficas  fue 
terminada  en  diciembre  1970,  se  considera  que 
la  mayoria  de  las  publicaciones  impresas  hasta 
esa  fecha  se  encuentran  incluidas  en  esta  bibllo- 
grafia. En  vista  de  que  nuestra  bibllografia  se 
encuentra   limitada   a   informes   referentes   a 


'  Contribucion  No.  199,  U.S.  Department  of  Com- 
merce, National  Oceanographic  and  Atmospheric  Ad- 
ministration, National  Marine  Fisheries  Service,  South- 
east Fisheries  Center,  Miami  Laboratory,  Miami,  Flor- 
ida 33149. 

'  National  Marine  Fisheries  Service,  Southeast  Fish- 
eries Center,  Miami  Laboratory,  Miami,  Florida  33149. 

'  Comision  Interamericana  del  Atun  Tropical, 
Scripps  Institution  of  Oceanography,  La  Jolla,  Cali- 
fornia 92037. 


huevos  fertilizados,  larvas  y  juveniles,  las  re- 
ferencias  que  tratan  exclusivamente  de  los  estu- 
dios  de  las  gonadas,  es  decir,  ovulos,  se  excluyen 
en  este  informe.  Hemos  intentado  abarcar  todas 
las  anotaciones  referentes  a  los  primeros  esta- 
dios del  ciclo  vital  de  todas  las  especies  de  la  fa- 
milia  Scombridae  y,  creemos,  que  se  han  enu- 
merado  todos  los  trabajos  principales  en  nuestro 
informe.  Sin  embargo,  en  el  caso  de  las  caballas 
del  genero  Scomber,  limitamos  las  anotaciones 
a  lo  que  creemos  son  los  informes  mas  repre- 
sentatives en  este  genero.  A  causa  de  la  gran 
cantidad  de  material  impreso  en  Scomber  spp. 
y  a  nuestra  propia  falta  de  experiencia  con  este 
genero,  nos  parece  que  la  compilacion  de  ano- 
taciones bibliograficas  referentes  a  los  primeros 
estadios  del  ciclo  vital  de  Scomber  spp.  debe 
encomendarse  a  un  experto  en  este  ramo. 

Los  atunes  son  un  recurso  mundial  debido 
a  sus  habitos  migratorios  a  grandes  distancias, 
y  a  causa  de  que  la  mayoria  de  ellos  son  cap- 
turados  en  alta  mar  por  las  flotas  de  muchas 
naciones.  La  investigacion  sobre  los  atunes 
refleja  aiin  mas  estos  aspectos  internacionales, 
siendo  realizada  por  cientificos  de  varios  paises 
0  aiin  por  organizaciones  internacionales. 
Creemos,  por  lo  tanto,  que  lo  mas  apropiado 
es  emplear  cuatro  idiomas  en  nuestra  biblio- 
grafia,  facilitando  asi  para  que  la  publicacior 


sea  mas  accessible  a  nuestros  colegas  en  todo  el 
mundo. 

SISTEMA  CATALOGADOR 

Esta  bibliograf ia  esta  dividida  en  tres  partes. 
Las  anotaciones  se  encuentran  enumeradas 
alfabeticamente  por  autor  y  cronolog-icaniente 
por  cada  autor.  Hemos  .seguido  las  normas  de 
Brown  y  Stratton  (1964)  y  Porter  (1968)  en  la 
enumeracion  y  en  la  abreviatura  de  los  titulos 
de  las  publicaciones  cientificas.  Ademas,  todos 
los  autores  secundarios  se  encuentran  enumera- 
dos  alfabeticamente  con  referenda  a  sus  res- 
pectivos  trabajos.  Con  el  fin  de  ayudar  a  los 
lectores  a  encontrar  las  publicaciones  citadas, 
en  la  segunda  parte  se  enumeran  las  abrevia- 
turas  y  titulos  completos  de  los  articulos  que 
se  encuentran  en  las  revistas  cientificas. 

La  tabla  de  materias  forma  la  tercera  parte 
de  la  bibliografia.  El  indice  esta  arreglado  al- 
fabeticamente por  taxones;  cada  taxon  tiene 
tres  subdivisiones — (i)  huevos,  (ii)  larvas,  e 
(iii)  juveniles.  Cada  una  de  estas  subdivisio- 
nes tiene  cuatro  partes — (i)  descripcion,  (ii) 
distribucion,  (iii)  metodos  de  recoleccion  y  (iv) 
biologia  general.  La  parte  descriptiva  incluye 
articulos  que  describen  la  morfologia  del  ani- 
mal;  la  succion  de  distribucion  comprende  ar- 


ticulos que  describen  la  distribucion  geografica 
y  abundancia ;  la  seccion  de  los  metodos  de  reco- 
lecciiHi  contiene  di?ertaciones  en  las  que  se  dis- 
scriben  los  metodos;  y  la  parte  de  la  biologia 
general  comprende  estudios  en  los  que  se  dis- 
cuten  los  aspectos  biologicos  que  no  se  encuen- 
tran incluidos  en  secciones  anteriores,  es  decir, 
crecimiento,  comportamiento,  cultura,  toleraii- 
cia  a  la  temperatura  y  salinidad,  movimientos 
diurnos,  etc.  Se  anoto  "no  references  found" 
donde  no  se  encontraron  referencias. 

Los  taxones  empleados  en  el  indice  estan  de 
acuerdo  a  las  revisiones  sistematicas  utilizadas 
recientemente.  Las  revisiones  sistematicas 
adoptadas  fueron:  Fraser-Brunner  (1950); 
Collette  y  Gibbs  (1963);  Gibbs  y  Collette 
(1967)  y  Matsui  (1967).  Los  generos  y  espe- 
cies  de  la  familia  Scombridae,  junto  con  la  dis- 
tribucion geografica  de  cada  una  de  ellas,  se 
enumeran  en  la  Tabla  1.  Cuantas  veces  fue 
posible,  cada  entrada  bibliografica  fue  catalo- 
gada  para  su  clasificacion  de  acuerdo  a  su  res- 
pectiva  especie.  Cuando  no  lo  fue,  se  empleo 
el  taxon  mayor  que  le  seguia.  En  la  tabla  de 
materias,  aparecen  tales  taxones  como  Thun- 
nidae  y  Katsuwonidae,  ya  que  varios  estudios 
los  han  empleado  y,  por  lo  tanto,  son  conve- 
nientes  para  nuestros  fines. 


Index  Bibliographique  sur   les   Oeufs   et  Formes  Juveniles  des 

Thons  et  Autres  Poissons  de  la   Famille  des  Scombridae 

(Pisces,  Scombridae)  1880-1970' 

par 
WILLIAM  J.  RICHARDS  et  WITOLD  L.  KLAWE' 


SOMMAIRE 

Cette  bibliographie  enumere  les  publications  qui  ont  ete  publiees  avant  I'annee  1971 
sur  la  vie  larvaire  des  thons  et  autres  poissons  de  la  famille  des  scombridae.  Tous  les 
travaux  enregistres  figurent  a  I'index,  generalement  au  niveau  de  I'espece,  mais  parfois 
au  niveau  d'une  unite  taxonomique  plus  elevee;  a  I'interieur  de  chaque  unite  taxono- 
mique,  les  travaux  figurent  a  I'index  par  themes  separes  ou  groupes. 


INTRODUCTION 

Cette  bibliographie  groupe  les  travaux  de 
references  sur  la  vie  larvaire  des  poissons  de 
la  famille  des  scombridae,  en  particulier  des 
thons.  Elle  est  destinee  a  faciliter  la  recherche 
des  informations,  specialement  sur  (i)  I'iden- 
tifications  des  oeufs,  larves  et  juveniles,  (ii)  les 
methodes  de  recolte  des  stades  larvaires,  (iii) 
la  distribution,  I'abondance,  (iv)  I'ecologie  et  la 
biologie  des  scombrides  a  ces  difl'erents  stades. 
Ce  travail  ayant  ete  termine  en  decembre  1970, 
nous  supposons  que  la  plupart  des  publications 
parues  en  1970  y  sont  indues.  Comme  nous 
nous  sommes  limites  a  I'etude  des  oeufs  fecon- 
des,  larves  et  juveniles,  les  travaux  concernant 


'  Contribution  No.  199,  U.S.  Department  of  Com- 
merce, National  Oceanic  and  Atmospheric  Administra- 
tion, National  Marine  Fisheries  Service,  Southeast 
Fisheries  Center,  Miami  Laboratory,  Miami,  Florida 
33149. 

-  National  Marine  Fisheries  Service,  Southeast  Fish- 
eries Center,  Miami  Laboratory,  Miami,  Florida  33149. 

^  Inter- American  Tropical  Tuna  Commission,  Scripps 
Institution  of  Oceanography,  La  JoUa,  California  92037. 


exclusivement  les  etudes  sur  les  gonades,  [c.a.d. 
les  oeufs  ovariens,  (ova)],  ne  paraissent  pas 
dans  cet  ouvrage  bibliographique.  Nous  avons 
tente  d'englober  tous  les  sujets  se  rapportant 
a  la  vie  larvaires  de  toutes  les  especes  de  la 
famille  des  scombridae  et  nous  pensons  avoir 
donne  ici  un  enumeration  des  principaux  tra- 
vaux. Cependant,  en  ce  qui  concerne  les  maque- 
reaux  du  genre  Scomber,  nous  nous  sommes 
limites  aux  publications  qui  nous  on  paru  etre 
les  plus  importantes  sur  ce  genre.  En  raison 
de  I'ampleur  de  la  documentation  sur  Scomber 
spp.  et  de  notre  manque  d'experience  concer- 
nant ce  genre  particulier,  il  nous  semble  qu'une 
bibliographie  relative  a  la  vie  larvaire  de 
Scomber  spp.  devrait  etre  laissee  aux  soins  d'un 
expert  en  la  matiere. 

Les  thons  sont  une  ressource  mondiale  en 
raison  de  I'amplitude  de  leurs  migrations  et  du 
fait  qu'ils  sont  pour  la  plupart  peches  en  haute 
mer,  par  les  flottes  de  nombreuses  nations.  Les 
recherches  sur  les  thons  refletent  egalement  ces 
aspects  internationaux,  car  elles  sont  poursui- 
vies  par  des  chercheurs  appartenant  a  beaucoup 
de  pays  ou  meme  a  des  organisations  interna- 
tionales.     Nous  pensons  done  qu'il  y  a  lieu 


d'employer  quatre  langues  dans  iiotre  biblio- 
graphie,  de  maniere  a  en  faciliter  I'acces  a  nos 
collegues  des  diverses  parties  du  monde. 


PRESENTATION   DE  L'lNDEX 
BIBLIOGRAPHIQUE 

Cette  bibliographie  est  divisee  en  trois  par- 
ties. Les  travaux  sont  d'abord  presentes  dans 
I'ordre  alphabetique  des  auteui-s  et  dans  I'ordre 
chronologique  pour  chaque  auteur.  Nous  nous 
sommes  conformes  aux  regies  de  Brown  et 
Stratton  (1964)  et  de  Porter  (1968)  pour  la 
presentation  et  les  abreviations  des  titres  de 
revues.  De  plus,  tous  les  auteurs  recents  sont 
enumeres  dans  I'ordre  alphabetique  avec  les 
references  de  leurs  travaux  respectifs.  Afin 
d'apporter  aux  lecteurs  une  aide  supplementaire 
dans  la  recherche  des  publications  citees,  la  se- 
conde  partie  donne  une  liste  des  titres  complets 
des  periodiques  et  de  leurs  abreviations. 

La  troisieme  partie  de  la  bibliographie  est 
une  table  des  matieres.  Elle  est  agencee  alpha- 
betiquement  par  taxa;  il  y  a  trois  subdivisions 
pour  chaque  taxon — (i)  oeufs,  (ii)  larves  et 
(iii)  juveniles.  Chaque  subdivision  comporte 
quatre  parties — (i)  description,  (ii)  distribu- 
tion, (iii)  methodes  de  recolte  et  (iv)  biologie 
generale.     La  partie  "description"  comprend 


les  travaux  decrivant  la  morphologie  de  I'ani- 
mal;  la  partie  "distribution"  concerne  les  tra- 
vaux sur  la  distribution  geographique  et  I'a- 
bondance;  la  partie  "methodes  de  recolte"  In- 
dus les  travaux  qui  decrivient  les  techniques 
de  capture;  enfin  la  partie  "biologie  generale" 
comprend  les  travaux  traitant  les  aspects  bio- 
logiques  non  compris  dans  les  sections  prece- 
dentes,  c.a.d.  croissance,  comportement,  culture, 
tolerances  a  la  temperature  et  a  la  salinite, 
deplacements  diurnes,  etc.  .  .  Lorsqu'aucune  re- 
ference n'a  pu  etre  trouvee,  ceci  est  indique  par 
la  mention  "no  references  found". 

Les  taxa  utilises  dans  I'index  sont  conformes 
aux  plus  recentes  revues  de  systematique  dis- 
ponibles.  Les  revues  de  systematique  sur  les- 
quelles  nous  nous  sommes  bases  sont  de  Fraser- 
Brunner  (1950).  Collette  et  Gibbs  (1963), 
Gibbs  et  Collette  (1967)  et  Matsui  (1967).  Les 
genres  et  especes  de  la  famille  des  scombridae 
ainsi  que  la  distribution  geographique  de  clia- 
cune  des  esjieces  sont  enonces  dans  le  Tableau  1. 
Pour  suivre  I'index,  chaque  reference  bibliogra- 
phique  a  ete  classee  selon  I'espece  respective 
toutes  les  fois  que  cela  a  ete  possible.  Lorsque 
ceci  n'a  pu  etre  realise,  le  taxon  immediatement 
superieur  a  ete  utilise.  Dans  la  table  de  ma- 
tieres. ai5i)araissent  des  taxa  tels  que  Thunnidae 
et  Katsuwonidae.  Cette  separation  faite  par  de 
nombraux  auteui's  semble  done  logique  dans  ce 
travail. 


Ein  Bibliographisches  Verzeichnis   der  Arbeiten   iJber  die   Eier 
und   Jugendstadien   von   Thunfischen   und   anderen 
Scombriden    (Pisces,   Scombridae),   1880-1970/ 


von 


WILLIAM  J.  RICHARDS^  und  WITOLD  L.  KLAWE^ 


KURZFASSUNG 

Die  Berichte,  die  in  der  Bibliographie  verzeichnet  sind,  behandeln  die  Jugendsta- 
dien der  Thunfische  und  anderer  Scombriden  und  sind  vor  1971  veroffentiicht  worden. 
Die  meisten  Eintragungen  sind  nach  den  Arten  verzeichnet,  manchmal  jedoch  wurden 
hohere  taxonomische  Einheiten  zum  katalogisieren  Ijeniitzt.  Die  Eintragungen  inner- 
halb  jeder  taxonomisciien  Einheit  sind  dann  wiederum  nach  einem  oder  mehreren  Ge- 
genstanden  verzeichnet. 


EINLEITUNG 

Die  Bibliographie  fiihrt  eine  Ansammlung 
von  Arbeiten  an,  die  die  Jugendstadien  von 
Scombriden,  insbesondere  von  Thunfischen, 
behandelt.  Zweck  der  Bibliographie  ist  es,  das 
Auffinden  von  gedruckter  Kenntnis  des  Gegen- 
standes  zu  ermoglichen,  insbesondere  die  (I) 
Feststellung  der  Eier,  Larven  und  Jugendsta- 
dien, (II)  Fangmethoden  von  Larven  und 
Jugendstadien,  (III)  Verbreitung  und  Hau- 
figkeit  des  Vorkonimens  und  (IV)  Okologie 
und  allgemeine  Biologie  dieser  Lebensstadien. 
Die  Ansammlung  des  bibliogiaphischen  Materi- 
als endete  im  Dezember  1970.    Wir  nehmen  an, 


'  Beitrag  Numnier:  199,  U..S.  Departmpnt  of  Com- 
merce, National  Oceanir  and  .^tmo=p!iPric  .Admini.stra- 
tion,  Xational  .Marinp  Fi.sheries  Service,  Southeast 
Fisheries  Center,  Miami  Laboratory,  Miami,  Florida 
33149. 

-  Xational  Marine  Fi.sheries  Service,  Southeast  Fish- 
eries Center,  Miami  Laboratory,  Florida  33149. 

'  Inter-American  Tropical  Tuna  Commission,  Scripps 
Institution  of  Oceanography,  La  Jolla,  California  92037. 


da.ss  fa.st  alle  Werke,  die  bis  zum  Ende  von  1970 
gedruckt  worden  sind,  hier  in  dieser  Bibliogra- 
phie eingetragen  sind.  Werke,  die  ausschliess- 
lich  Gonaden  behandeln,  d.h.  Eier  der  Ovar- 
ien,  sind  in  diese  Bibliographie  nicht  mit 
einbezogen  worden,  da  wir  uns  auf  Werke 
beschrankt  haben  die  befruchtete  Eier,  Larven 
und  Jugendstadien  Ijehandeln.  Wir  haben  ver- 
sucht,  alle  Veroffentlichungen,  die  die  friihen 
Lebensstadien  aller  Arten  der  Familie  Scom- 
bridae betreffen,  einzuschliessen,  und  wir 
glauben,  dass  alle  hauptsachlichen  Arbeiten  in 
un.serer  Bibliographie  verzeichnet  sind.  Wir 
beschrankten  uns  jedoch  bei  der  Auffiihrung 
der  Makrelen  der  Gattung  Scomber  auf  die 
Eintragung  der  wichtigeren  Hauptwerke, 
well  wir  nur  wenig  Erfahrung  mit  dieser  Gat- 
tung haben  und  weil  das  gedruckte  Material 
ul)er  Scomber  spp.  zu  umfangreich  ist.  Nach 
unserer  Meinung  sollte  nur  ein  Fachmann  auf 
dem  Gebiet  der  Jugendstadien  von  Scomber 
sp]).  die  Zusammentragung  des  bibliographi- 
schen  Materiales  iibernehmen. 

Thunfische  sind  eine  Weltnahrungsquelle 
wegen  ihrer  weitreichenden  Wanderungsge- 
wohnheiten  und  auch  weil  die  meisten  Arten 


auf  Hochsee  von  Flotten  vieler  Nationen  eing-e- 
bracht  werden.  Thunfischforschung  reflektiert 
auch  diese  iiiternationalen  Aspekte,  da  sie  von 
Forschern  vieler  Lander,  und  sogar  von  inter- 
nationalen  Organisationen  ausgefiihrt  v^^ird. 
Wir  halten  es  daher  fur  angebracht  in  unserer 
Bibliographie  vier  Sprachen  anzuwenden  um 
unseren  Kollegen  in  der  ganzen  Welt  die  Zugan- 
glichkeit  der  Publikation  zu  erleichtern. 


VERZEICHNUNGSSYSTEM 

Die  Bibliographie  besteht  aus  drei  Teilen. 
Die  Eintragungen  wurden  alphabetisch  nach 
dem  Verfasser  verzeichnet  und  sind  dann  fiir 
jeden  Verfasser  zeitlich  geordnet.  Wir  folgien 
den  Richtlinien  von  Brown  und  Stratton  (1964) 
und  Porter  (1968)  zum  Verzeichnen  und  Ab- 
kiirzen  der  Namen  von  Zeitschriften.  Alle 
Mitverfasser  sind  zusatzlich  alphabetisch  mit 
ihren  Arbeiten  angeordnet.  Um  dem  Leser 
noch  weiterhin  behilflich  zu  sein,  zitierte  Ver- 
offentlichungen  zu  finden,  sind  im  zweiten  Teil 
die  Abkiirzungen  und  die  unabgekiirzten  Na- 
men der  Zeitschriften  verzeichnet. 

Das  Sachverzeichnis  umfasst  den  dritten  Teil 
der  Bibliographie.  Es  ist  alphabetisch  nach 
den  Taxa  angelegt.  Unter  jedem  Taxon  sind 
dann  drei  Unterteilungen — (I)  Eier,  (II)  Lar- 
ven,  (III)  Jugendstadien.  Jede  der  drei  Un- 
terteilungen hat  dann  vier  Telle — (I)  Beschrei- 
bung,  (II)  Verbreitung,  (III)  Fangmethoden 


und  (IV)  allgemeine  Biologie.  Der  Teil  unter 
"Beschreibung"  enthalt  die  Arbeiten,  die  die 
Morphologic  des  Tieres  beschreiben;  der  Teil 
unter  "Verbreitung"  enthalt  die  Arbeiten,  die 
die  geographische  Verbreitung  und  Haufigkeit 
des  Vorkommens  behandeln.  Der  "Fangmeth- 
oden" Teil  enthalt  Arbeiten,  in  denen  die  Me- 
thoden  des  Fanges  beschrieben  werden;  in  dem 
Teil  "allgemeine  Biologie"  sind  die  Arbeiten 
enthalten,  die  die  biologischen  Aspekte  behan- 
deln, die  in  den  vorhergehenden  Teilen  nicht  er- 
wahnt  wurden,  wie  zum  Beispiel  Wachstum, 
Tierpsychologie,  Fischkultur,  Temperatur  und 
Salzgehalt  Toleranzen,  tagliche  Standortveran- 
derungen  u.s.w.  Wo  Referenzen  nicht  vor- 
handen  waren,  wurde  es  als  "no  references 
found"  notiert. 

Die  Taxa  im  Sachverzeichnis  entsprechen  den 
neuesten  anliegenden  systematischen  Arbeiten. 
Wir  richteten  uns  nach  den  folgenden  syste- 
matischen Arbeiten:  Fraser-Brunner  (1950), 
Collette  und  Gibbs  (1963).  Gibbs  und  Collette 
(1967)  und  Matsui  (1967).  Die  Gattungen 
und  Arten  der  Familie  Scombridae  sind  zu- 
sammen  mit  der  geographischen  Verteilung  der 
Arten  in  Tabelle  1  aufgefiihrt.  Nach  Moglich- 
keit  wurden  die  bibliographischen  Angaben 
nach  den  jeweiligen  betrefflichen  Arten  ge- 
macht.  Wenn  dies  jedoch  nicht  moglich  war, 
wurde  das  nachsthohere  Taxon  verwendet. 
Die  Taxa  Thunnidae  und  Katsuwonidae  treten 
im  Sachverzeichnis  auf,  well  sie  in  mehreren 
Arbeiten  vorkommen. 


TABLE  1.  List  of  genera  and  species  of  tiie 
family  Scombridae  and  the  geographical  dis- 
tribution of  each  species.* 

TABLA  1.  Lista  de  generos  y  especies  de  la 
familia  Scombridae  y  de  la  distribucion  geo- 
grafica  de  cada  especie.* 

TABLEAU  1.  Liste  des  genres  et  especes  de 
la  famille  des  Scombridae  et  distribution  geo- 
graphique  de  chaque  espece.* 

TABELLE  1.  Eine  Liste  der  Gattungen  und 
Arten  der  Familie  Scombridae  und  die  geo- 
graphische  Verteilung  jeder  Art.* 


Atlantic  oceans;  siioradic  in  the  eastern 
Pacific  Ocean. 

Regiones  meridionales  de  los  oceanos  In- 
dico,  Pacifico  y  Atlantico;  esporadica- 
mente  en  el  Oceano  Pacifico  oriental. 

Regions  meridionales  des  oceans  Indien, 
Pacifique  et  Atlantique;  sporadiquement 
dans  rOcean  Pacifique  oriental. 

Siidliche  Bereiche  des  Indischen  Pazifi- 
schen  und  Atlantischen  Ozeans,  sporadi- 
sches  Auftreten  im  Ost-Pazifischen  Ozean. 


ACANTHOCYBIUM  Gill,  1862 

Acanthocyh'mm  solandii   (Cuvier  in  Cuvier 
and  Valenciennes,  1831) 

Tropical  and  subtropical  waters  of  the 
Indo-Pacific  and  Atlantic  Oceans  including 
the  Mediterranean  Sea. 

Aguas  tropicales  y  subtropicales  de  los 
oceanos  Indico,  Pacifico  y  Atlantico,  in- 
cluyendo  el  Mar  Mediterraneo. 

Eaux  tropicales  et  subtropicales  des  Oceans 
Indien,  Pacifique  et  Atlantique,  y  compris 
la  Mer  Mediterranee. 

Tropische  und  subtropische  Gewasser  des 
Indischen,  Pazifischen  und  Atlantischen 
Ozeans   einschliesslich    des    Mittelmeeres. 

ALLOTHUXNUS  Serventy,  1948 

AUothtnuins  fallai  Serventy,  1948 

Southern  regions  of  the  Indo-Pacific  and 


*  We  have  excluded  dd^trrocJusiit'i  mcl(imii)(s  Richard- 
son, a  species  whicli  is  occasionally  included  in  the 
family  Scombridae. 

Excluimos  Gasterochisimi  DicldWjnfs  Richard.son,  es- 
pecie que  ocasionalmente  se  incluye  en  la  familia 
Scombridae. 

Nous  avons  exclu  G<istcr<)chismri  v}ehimj>un  Rich- 
ardson, espece  occasionnellomcnt  comprise  dans  la 
famille  des  Scombridae. 

Wir  haben  Gastcroclii^-m(t  inel'imjms  Richard.son 
nicht  mit  einp:eschlossen.  Diese  Art  wird  bin  und 
wieder  in  der  Familie  Scombridae  mit  eiiigeschlosson. 


AUXIS  Cuvier,  1829 

Aiixis  rochet   (Risso,  1810) 

Tropical  and  subtropical  waters  of  the 
Indo-Pacific  and  Atlantic  oceans,  including 
the  Mediterranean  Sea. 

Aguas  tropicales  y  subtropicales  de  los 
oceanos  Indico,  Pacifico  y  Atlantico,  in- 
cluyendo  el  Mar  Mediterraneo. 

Eaux  tropicales  et  subtropicales  des  oceans 
Indien,  Pacifique  et  Atlantique,  y  compris 
la  Mer  Mediterranee. 

Troiiische  und  subtropische  Gewasser  des 
Indi.schen,  Pazifischen  und  Atlantischen 
Ozeans,  einschliesslich  des  Mittelmeeres. 

Auxis  thazard  (Lacepede,  1800) 

Tropical  and  sul)tropical  waters  of  the  In- 
do-Pacific and  Atlantic  oceans. 

Aguas  tropicales  y  subtropicales  de  los 
oceanos  Indico,  Pacifico  y  Atlantico. 

Eaux  tropicales  et  subtropicales  des  oceans 
Indien,  Pacifique  et  Atlantique. 

Tropische  und  subtropische  Gewasser  des 
Indischen,  Pazifischen  und  Atlantischen 
Ozeans. 

CYBIOSARDA  Whitley,  1935 

Cyhlositrda  elecjans  (Whitley,  1935) 


Coasts  of  Australia. 

Costas  de  Australia. 

Cotes  de  I'Australie. 

An  den  Kiisten  von  Australien. 

EUTHYNNUS  Lutken  in  Jordan  and  Gilbert, 
1883 

Euthynnus  affinis  (Cantor,  1849) 

Warm  and  tropical  waters  of  the  Indo- 
Pacific  Ocean,  sporadic  in  the  eastern  Pa- 
cific Ocean. 

Aguas  calidas  y  tropicales  de  los  oceanos 
Indico  y  Pacifico,  esporadicamente  en  el 
Oceano  Pacifico  oriental 

Eaux  chaudes  et  tropicales  des  Oceans  In- 
dien  et  Pacifique;  sporadiquement  dans 
I'Ocean  Pacifique  Oriental. 

Warme  und  tropische  Gewasser  des  In- 
dischen  und  Pazifischen  Ozeans,  sporadi- 
sches  Auftreten  im  ostlichen  Pazifischen 
Ozean. 

Euthynnus  alletteratus  (Rafinesque,  1810) 

Warm  and  tropical  waters  of  the  Atlantic 
Ocean  including  the  Mediterranean  Sea. 
Sporadic  occurrence  in  the  Black  Sea. 

Aguas  calidas  y  tropicales  del  Oceano 
Atlantico  incluyendo  el  Mar  Medite- 
rraneo.  Aparicion  esporadica  en  el  Mar 
Negro. 

Eaux  Chaudes  et  tropicales  de  I'Ocean 
Atlantique,  y  compris  la  Mer  Mediterranee. 
Apparition  sporadique  dans  la  Mer  Noire. 

Warme  und  tropische  Gewasser  des  At- 
lantischen  Ozeans  einschliesslich  des  Mit- 
telmeeres,  sporadisches  Vorkommen  im 
Schwarzen  Meere. 

Euthynnus  lineatus  Kishinouye,  1920 

Warm  and  tropical  waters  of  the  eastern 
Pacific  Ocean;    stray  specimen  recorded 


from  the  central  Pacific  Ocean. 

Aguas  calidas  y  tropicales  del  Oceano  Pa- 
cifico oriental;  especimenes  errantes  re- 
gistrados  en  el  Oceano  Pacifico  central. 

Eaux  chaudes  et  tropicales  de  I'Ocean  Pa- 
cifique oriental;  specimens  isoles  signales 
dans  I'Ocean  Pacifique  central. 

Warme  und  tropische  Gewasser  des  ostlich- 
en Pazifischen  Ozeans,  vereinzeltes  Vor- 
kommen im  zentralen  Pazifischen  Ozean. 

GRAMMATORCYNUS  Gill,  1862 

Grammatoreyiiiis  bicari)iatiis    (Quoy  and 
Gaimard,  1824) 

Red  Sea,  absent  from  the  Arabian  Sea  and 
Bay  of  Bengal;  present  oflF  South  East 
Asia,  Australia,  Philippines,  Ryukus  and 
Marshalls. 

Mar  Rojo.  ausente  del  Mar  Arabico  y  Golfo 
de  Bengala:  presente  frente  a  la  costa 
sudeste  de  Asia,  Australia,  Filipinas,  Riu- 
kius  y  Marshall. 

Mer  Rouge,  absent  dans  la  Mer  d'Oman  et 
le  Golfe  du  Bengale;  present  au  large  de 
la  cote  sud  de  I'Asie  orientale,  Australie, 
Philippines,  Ryu  Kyu  et  Marshall. 

Im  Roten  Meer,  nicht  vorkommend  im 
Arabischen  Meer  und  im  Golf  von  Beng- 
alen,  vorkommend  an  der  Kiiste  von 
Siidostasien,  Australien,  der  Philippinen, 
Riukiu-Inseln  und  Marshail-Inseln. 


GYMNOSARDA  Gill,  1862 

Gymnosarda  nnlcolor  (Riippell,  1838) 

Red  Sea  eastward  to  Society  Islands,  Mar- 
quesas, Marshalls  and  Japan. 

En  el  Mar  Rojo  al  este  de  las  Islas  Sociedad, 
Marquesas,  Marshall  y  el  Japon. 

Dans  la  Mer  Rouge  a  Test  des  lies  de  la 
Societe,  Marquises  Marshall  et  Japon. 
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Vom  Roten  Meer  ostlich  bis  zu  den  Gesell- 
schafts-Inseln,  Marquesas-Inselii,  Mar- 
shall-Inseln  und  Japan. 

KATSUWONUS  Kishinouye,  1915 

Katsuwonus  peluynis   (Linnaeus,  1758) 

Cosmopolitan  in  tropical  and  subtropical 
seas,  absent  from  the  Black  Sea. 

Cosmopolita  en  mares  troiiicaies  y  subtro- 
picales,  ausente  en  el  Mar  Negro. 

Cosmopolite  dans  les  mers  tropicales  et 
subtropicales,  absent  dans  la  Mer  Noire. 

Kommt  in  alien  troinschen  und  subtropi- 
schen  Meeren  vor  mit  Ausnahme  des 
Schwarzen  Meeres. 

ORCYNOPSIS  Gill,  1862 

Orcynopsis  unicolor    (Geoffroy  St.  Hilaire, 
1809) 

West  coast  of  Afi-ica,  northward  from 
Dakar,  also  in  the  Mediterranean  Sea. 

Costa  occidental  del  Africa,  hacia  el  norte 
de  Dakar,  tambien  en  el  Mar  Mediterraneo. 

Cote  occidentale  de  I'Afrique,  vers  le  nord 
a  partir  de  Dakar,  ainsi  que  dans  la  Mer 
Mediterranee. 

An  der  Westkiiste  von  Afrika,  nordlich  von 
Dakar  und  auch  im  Mittelmeer. 


RASTRELLIGER  Jordan  and  Starks  in  Jordan 
and  Dickenson,  1908 

Rastrelliger  brachysoma  (Bleeker,  1851) 

Malaysia,  Indonesia,  Solomons  and  Fiji. 

Malasia,  Indonesia,  Salomones  y  Fidji. 

Malaysia,  Indonesie,  iles  Salomon  et  Fidji. 

Malaysia,  Indonesien,  Salomon-Inseln  und 
Fidschi-Inseln. 


Rastrelliger  faughvi  Matsui,  1967 

Philippines,  Formosa,  and  Indonesia. 

Filipinas,  Formosa  e  Indonesia. 

Philippines,  Formose  et  Indonesie. 

Philippinen,  Formosa  und  Indonesien. 

Rastrelliger  kanagurta  (Cuvier,  1817) 

East  coast  of  Africa,  Seychelles,  Arabian 
Sea,  eastward  through  Indonesia  and  off 
northern  Australia  to  Melanesia  and  Mi- 
cronesia, coast  of  People's  Republic  of 
China,  and  Ryukyus.  Recent  immigrant 
to  the  Mediterranean  Sea. 

Costa  oriental  del  Africa,  Seychelles,  Mar 
Arabico,  al  este  hasta  Indonesia  y  frente 
a  Australia  septentrional  hasta  Melanesia 
y  Micronesia,  costa  de  la  Republica  Popu- 
lar de  China,  y  las  Riukius.  Desplaza- 
miento  reciente  al  Mar  Mediterraneo. 

Cote  orientale  de  I'Afrique,  Seychelles,  Mer 
d'Oman,  puis  vers  Test  en  passant  par  I'ln- 
donesie  et  au  large  de  I'Australie  septen- 
trionale  jusqu'en  Melanesie  et  Micronesie, 
Cote  de  la  Republique  Populaire  de  Chine 
et  Ryu  Kyu.  Recente  immigration  vers  la 
Mer  Mediterranee. 

An  der  Ostkiiste  von  Afrika,  Seychellen, 
Arabisches  Meer,  dann  ostlich  bis  Indone- 
sien und  an  der  Nordkiiste  von  Australian 
bis  nach  Melanesien  und  Mikronesien,  an 
der  Kiiste  von  der  Volksrepublik  China  und 
den  Riukiu-Inseln.  1st  vor  kurzem  in  das 
Mittelmeer  eingewandert. 

SARDA  Cuvier,  1829 

Sarda  chiliensis  (Cuvier  in  Cuvier  and  Va- 
lenciennes, 1831) 

Eastern  Pacific  Ocean,  California,  Baja 
California,  Peru,  Chile  but  absent  from 
truly  tropical  waters. 

Oceano  Pacifico  oriental,  California,  Baja 
California,  Peru,  Chile,  pero  ausente  en 
aguas  verdaderamente  tropicales. 


11 


Ocean  Pacifique  oriental,  Californie,  Basse 
Californie,  Perou,  Chili,  mais  absent  dans 
les  eaux  vraiment  tropicales. 

Im  ostlichen  Pazifischen  Ozean,  Kalifor- 
nien,  Nieder  Kalifornien,  Peru,  Chile,  nicht 
vorkommend  in  wirklich  tropischen  Ge- 
wassern. 

Sarda  orientalis  (Temminck  and  Schlegel, 
1844) 

Coastal  regions  of  the  Indo-Pacific  region, 
also  present  around  many  of  the  islands. 
East  coast  of  Africa,  Red  Sea,  Arabian 
Sea,  Gulf  of  Bengal,  western  Australia, 
Indonesia,  People's  Republic  of  China,  For- 
mosa, Ryukyus,  Japan,  occasionally  in 
Hawaiian  waters.  Not  abundant  in  the 
eastern  Pacific.  Doubtful  reports  from  the 
Atlantic  Ocean. 

Regiones  costaneras  de  la  region  del  Indico 
y  del  Pacifico,  tambien  presente  alrededor 
de  muchas  de  las  islas.  En  la  costa  orien- 
tal del  Africa,  Mar  Rojo,  Mar  Arabico, 
Golfo  de  Bengala,  Australia  occidental,  In- 
donesia, Republica  Popular  de  China,  For- 
mosa, Riukiu,  Japon,  ocasionalmente  en 
aguas  hawaianas.  No  es  abundante  en  el 
Pacifico  oriental.  Reportes  dudosos  del 
Oceano  Atlantico. 

Regions  cotieres  des  pays  bordant  les 
oceans  Indien  et  Pacifique,  ainsi  qu'aux 
alentours  d'un  grand  nombre  d'iles.  Cote 
orientale  d'Afrique,  Mer  Rouge,  Mer 
d'Oman,  Golfe  du  Bengale,  Australie  oc- 
cidentale,  Indonesie,  Republique  Populaire 
de  Chine,  Formose,  Ryu  kyu,  Japon,  par- 
fois  dans  les  eaux  hawaiiennes.  Peu 
abondant  dans  le  Pacifique  oriental.  Pre- 
sence douteuse   dans  I'Ocean  Atlantique. 

In  den  Kiistengebieten  der  Indo-Pazifi- 
schen  Region  und  in  der  Nahe  von  vielen 
Inseln.  An  der  Ostkiiste  von  Afrika,  im 
Roten  Meere,  Arabischen  Meere,  Golf  von 
Bengalen,  West-Australien,  Indonesien, 
Volksrepublik  China,  Formosa,  Riukiu-In- 
seln,  Japan,  manchmal  in  den  Gewassern 
der  Hawaii-Inseln.  Kommt  nicht  sehr 
haufig  im  ostlichen  Pazifischen  Ozean  vor. 


Fragwurdige   Berichte   des   Vorkommens 
im  Atlantischen  Ozean. 

Sarda  sarda  (Bloch,  1793) 

Atlantic  Ocean,  Mediterranean  and  Black 
Seas. 

Oceano  Atlantico,  Mar  Mediterraneo  y  Mar 
Negro. 

Ocean   Atlantique,   Mer   Mediterranee  et 
Mer  Noire. 

Atlantischer  Ozean,  Mittelmeer,  Schwarzes 
Meer. 


SCOMBER  Linnaeus,  1758 

Scomber  australasicus  (Cuvier  in  Cuvier  and 
Valenciennes,  1831) 

Western  Pacific  Ocean,  off  Australia,  New 
Zealand,  People's  Republic  of  China,  Ja- 
pan, Ryukyus,  Hawaii  and  Revillagigedos. 

Oceano  Pacifico  occidental,  f rente  a  Aus- 
tralia, Nueva  Zelanda,  Republica  Popular 
de  China,  Japon,  Riukiu,  Hawaii  y  Revilla- 
gigedos. 

Ocean  Pacifique  Occidental,  au  large  de 
I'Australie,  la  Nouvellex-Zelande.  Repu- 
blique Populaire  de  Chine,  Japon,  Ryu 
Kyu,  Hawaii  et  Revillagigedos. 

West-Pazifischer  Ozean,  Australien,  Neu- 
seeland,  Volksrepublik  China,  Japan,  Riu- 
kiu-Inseln,  Hawaii-Inseln,  Revillagigedo- 
Inseln. 


Scomber  japonicus  Houttuyn,  1782 

Temperate  and  warm  waters  of  both  hem- 
ispheres, present  in  the  Mediterranean  Sea. 

En  aguas  templadas  y  calidas  de  ambos 
hemisferios,  presente  en  el  Mar  Medite- 
rraneo. 

Eaux  chaudes  et  temperes  des  deux  hemis- 
pheres, present  dans  la  Mer  Medite- 
rranee. 
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In  gemassigten  uiid  warmen  Gewassern 
beider  Hemispharen,  kommt  im  Mittelmeer 
vor. 

Scomber  scomhrus  Linnaeus,  1758 

Temperate  and  near-temperate  waters  of 
the  Atlantic  Ocean  including  tiie  Mediter- 
ranean and  the  Black  Seas. 

Aguas  templadas  y  casi  templadas  del 
Oceano  Atlantico,  incluyendo  el  Mar  Medi- 
terraneo  y  el  Mar  Negro. 

Eaux  temperees  et  semi-temperees  de 
rOcean  Atlantique  comprenant  la  Mer 
Mediterranee  et  la  Mer  Noire. 

In  gemassigten  und  nahezu  gemassigten 
Gewassern  des  Atlantischen  Ozeans  ein- 
schliesslich  des  Mittelmeeres  und  des 
Schwarzen  Meeres. 

SCOMBEROMORUS  Lacepede,  1802 

Scomberomorus  cavalla  (Cuvier,  1829) 

Tropical  western  Atlantic  Ocean. 

Oceano  Atlantico  tropical  occidental. 

Ocean  Atlantique  tropical  occidental. 

West-tropischer  Atlantischer  Ozean. 

Scomberomorus  chinevse  (Cuvier  in  Cuvier 
and  Valenciennes,  1831) 

Western  Pacific  Ocean,  from  Vietnam  to 
Japan. 

Oceano  Pacifico  occidental,  desde  Vietnam 
hasta  el  Japon. 

Ocean  Pacifique  occidental,  depuis  le  Viet- 
nam jusqu'au  Japon. 

West-Pazifischer  Ozean  von  Vietnam  bis 
Japan. 

Scomberomorus  commerson    (Lacepede, 
1800) 

Indian  and  Western  Pacific  Oceans.  Cape 
Good  Hope,  east  Africa,  Red  Sea,  eastward 


to  Malaysia,  Australia,  Indonesia,  Philip- 
pines, People's  Republic  of  China,  Formo- 
sa and  Japan.  Recent  immigrant  to  the 
Mediterranean  Sea. 

Oceanos  Indico  y  del  Pacifico  occidental. 
Cabo  de  la  Buena  Esperanza,  Africa  orien- 
tal. Mar  Rojo,  al  este  de  Malasia,  Aus- 
tralia, Indonesia,  Filipinas,  Republica 
Popular  de  China,  Formosa  y  Japon.  Des- 
plazamientos  recientes  al  Mar  Medite- 
rraneo. 

Oceans  Indien  et  Pacifique  occidental.  Cap 
de  Bonne  Esperance,  Afrique  Orientale, 
Mer  Rouge,  en  direction  de  I'Est  vers 
la  Malaisie,  I'Australie,  I'lndonesie,  les 
Philippines,  la  Republique  Populaire  de 
Chine,  Formose  et  le  Japon.  Immigration 
recente  vers  la  Mer  Mediterranee. 

Indischer  und  West-Pazifischer  Ozean,  Kap 
der  Guten  Hofl''nung,  Ostafrika,  Rotes 
Meer  ostlich  bis  zu  Malaysia,  Australien, 
Indonesien,  Philippinen,  Volksrepublik 
China,  Formosa  und  Japan.  1st  vor  kur- 
zem  in  das  Mittelmeer  eingewandert. 

Scomberomonis  concolor  (Lockington,  1879) 

Gulf  of  California,  formerly  abundant  in 
Monterey  Bay,  California. 

Golfo  de  California,  abundante  tambien 
anteriormente  en  la  Bahia  de  Monterrey, 
California. 

Golfe  de  Californie,  precedemment  abon- 
dant  dans  la  Baie  de  Monterrey,  Californie. 

Golf  von  Kalifornien,  ehemals  haufiger  im 
Vorkommen  im  Bai  von  Monterey,  Kali- 
fornien. 

Scomberomorus  guttatus  (Bloch  and  Schnei- 
der, 1801) 

Indo-Pacific  Ocean  from  India  to  Japan. 

Oceanos  Indico  y  Pacifico,  desde  la  India 
hasta  el  Japon. 

Oceans  Indien  et  Pacifique  despuis  I'lnde 
jusqu-au  Japon. 
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Im  Indischen  und  Pazifischen  Ozean  von 
Indien  bis  nach  Japan. 

Scomberomorus  lineolatus  (Cuvier  in  Cuvier 
and  Valenciennes,  1831) 

Indian  Ocean,  east  coast  of  Africa,  east- 
ward to  India  and  Ceylon. 

Oceano  Indico,  costa  este  del  Africa,  hacia 
el  este  de  India  y  Ceilan. 

Ocean  Indien,  cote  orientale  d'Afrique,  en 
direction  de  I'Est  vers  I'lnde  et  Ceylan. 

Im  Indischen  Ozean,  an  der  Ostkiiste  von 
Afrika  ostlich  bis  nach  Indien  und  Ceylon. 

Scomberomorus  macnlatiis  (Mitchill,  1815) 

Tropical   and   subtropical   waters   of   the 
western  Atlantic  Ocean. 

Aguas  tropicalesysubtropicales  del  Oceano 
Atlantico  occidental. 

Eaux  tropicales  et  subtropicales  de  I'Ocean 
Atlantique  occidental. 

Tropische  und  subtropische  Gewasser  des 
West-Atlantischen  Ozeans. 

Scomberomorus  7ripkon i us  (Cuvier  in  Cuvier 
and  Valenciennes,  1831) 

China,  Korea  and  Japan. 

China,  Corea  y  Japon. 

Chine,  Coree  et  Japon. 

China,  Korea  und  Japan. 

Scomberomorus  Queensland iciis  Munro,  1943 

East  and  west  coasts  of  Australia. 

Costa  oriental  y  occidental  de  Australia. 

Cotes  orientale  et  occidentale  de  I'Austra- 
lie. 

Ost  und  Westkiiste  von  Australien. 


Scomberomorus  regalis  (Bloch,  1793) 

Tropical  and  subtropical  waters  of  the 
western  Atlantic  Ocean. 

Aguas  tropicales  y  subtropicales  del 
Oceano  Atlantico  occidental. 

Eaux  tropicales  et  subtropicales  de  I'Ocean 
Atlantique  occidental. 

Tropische  und  subtroi)ische  Gewasser  des 
West-Atlantischen  Ozeans. 

Scomberomorus  semifasciatus  (Macleay, 
1884) 

Tropical  and  semitropical  waters  off 
Queensland  and  the  Northern  Territory  of 
Australia. 

Aguas  tropicales  y  semitropicales  frente  a 
Queensland  y  al  Territorio  Septentrional 
de  Australia. 

Eaux  tropicales  et  semi-tropicales  au  large 
de  Queensland  et  des  territoires  septentrio- 
naux  de  I'Australie. 

Tropische  und  halbtrojjische  Gewasser  von 
Queensland  und  dem  Nordterritorium  von 
Australien. 

Scomberomorus  sier)-a  Jordan  and  Starks  in 
Jordan,   1895 

Eastern  Pacific  Ocean,  from  California 
south  to  Peru  and  around  the  Galapagos 
Islands. 

Oceano  Pacifico  oriental,  desde  el  sur  de 
California  hasta  el  Peru  y  alrededor  de  las 
Islas  Galapagos. 

Ocean  Pacifique  oriental,  depuis  la  Cali- 
fornie  au  sud  jusqu'au  Perou  et  autour  des 
lies  Galapagos. 

Ost-Pazifischer  Ozean,  von  Kalifornien 
siidlich  bis  Peru  und  in  der  Nahe  der  Ga- 
lapagos-Inseln. 

Scomberomorus  sinensis  (Lacepede,  1800) 
Western  Pacific  Ocean.,  North  China  and 
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Japan.  Present  also  in  Cambodia  but  only 
in  the  Mekong  River  system  —  does  not 
reproduce  in  fresh  water. 

Oceano  Pacifico  occidental,  China  septen- 
trional y  Japon.  Se  encuentra  tambien  en 
Cambodia,  pero  solamente  en  el  sistema 
del  Rio  Mekong-  —  no  se  reproduce  en  agua 
dulce. 

Ocean  Pacifique  occidental.  Chine  septen- 
trionale  et  Ja])on.  Present  aussi  au  Cam- 
bodge  mais  uniquement  dans  le  reseau  flu- 
vial du  Mekong  —  ne  se  reproduit  pas  en 
eau  douce. 

West-Pazifischer  Ozean,  Nordchina  und 
Japan,  kommt  auch  in  Kambodscha  vor, 
aber  dort  nur  im  Flussystem  des  Mekong 
— -vermehrt  sich  nicht  im  Siisswasser. 

Scomber omoriis  tritov  (Cuvier  in  Cuvier  and 
Valenciennes,  1831) 

Eastern  Atlantic,  off  west  coast  of  Africa, 
and  in  the  Mediterranean  Sea. 

Atlantico  oriental,  frente  a  la  costa  occi- 
dental del  Africa,  y  en  el  Mar  Mediterr- 
aneo. 

Atlantique  oriental,  face  a  la  cote  occiden- 
tale  d'Afrique  et  dans  la  Mer  Mediterranee. 

Ostatlantik,  an  der  Westkiiste  von  Afrika 
und  im  Mittelmeer. 

THUNNUS  South,  1845 

Thunnus  alahmga  (Bonnaterre,  1788) 

Temperate  and  tropical  waters  of  all 
oceans,  including  the  Mediterranean  Sea. 

Aguas  templadas  y  tropicales  en  todos  los 
oceanos,  presente  en  el  Mar  Mediterraneo. 

Eaux  temperees  et  tropicales  de  tous  les 
oceans,  ainsi  que  la  Mer  Mediterranee. 

In  gemassigten  und  tropischen  Gewassern 
aller  Ozeane  einschliesslich  des  Mittel- 
meeres. 


Thunnus  albacares  (Bonnaterre,  1788) 

Tropical  and  subtropical  waters  of  the 
Indo-Pacific  and  Atlantic  Oceans. 

Aguas  tropicales  y  subtropicales  de  los 
oceanos  Indico,  Pacifico  y  Atlantico. 

Eaux  tropicales  et  subtropicales  des 
Oceans  Indien,  Pacifique  et  Atlantique. 

In  Tropischen  und  subtropischen  Gewas- 
sern des  Indischen,  Pazifischen  und  Atlan- 
tischen  Ozeans. 

Thunnus  atlanticiis  (Lesson,  1830) 

Western  Atlantic  Ocean,  Bermuda  south- 
ward through  the  Caribbean  Sea  to  Brazil. 

Oceano  Atlantico  occidental,  al  sur  de  Ber- 
muda a  traves  del  Mar  Caribe  hasta  Brasil. 

Ocean  Atlantique  occidental,  des  Bermudes 
vers  le  Sud  a  travers  la  Mer  des  Caraibes 
jusqu'au  Bresil. 

Im  West-atlantischen  Ozean,  von  Bermu- 
da-Inseln  nach  dem  Siiden  im  Karibischen 
Meere  bis  Brasilien. 


Thunnus  maccoyii  (Castlenau,  1872) 

Subtropical  and  temperate  waters  of  the 
southern  region  of  the  Indo-Pacific  and 
Atlantic  Oceans. 

Aguas  subtropicales  y  templadas  de  la 
region  meridional  de  los  oceanos  Indico, 
Pacifico  y  Atlantico. 

Eaux  subtropicales  et  temperees  de  la  re- 
gion meridionale  des  Oceans  Indien,  Pa- 
cifique et  Atlantique. 

In  subtropischen  und  gemassigten  Gewas- 
sern der  siidlichen  Bereiche  des  Indischen, 
Pazifischen  und  Atlantischen  Ozeans. 

Thunnus  obesus  (Lowe,  1839) 

Tropical  and  subtropical  waters  of  the  In- 
do-Pacific and  Atlantic  Oceans. 
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Aguas  tropicales  y  subtropicales  de  los 
oceanos  Indico,  Pacifico  y  Atlantico. 

Eaux  tropicales  et  subtropicales  des  Oceans 
Indien,  Pacifique  et  Atlantique. 

In  tropischen  und  subtropischen  Gewas- 
sern  des  Indischen,  Pazifischen  und  Atlan- 
tischen  Ozeans. 

Thunnus  thynnus  (Linnaeus,  1758) 

Temperate  waters  of  the  north  Pacific 
Ocean,  south  and  north  Atlantic  Ocean, 
and  in  the  Mediterranean  and  the  Black 
Seas. 

Aguas  templadas  del  Oceano  Pacifico  norte, 
al  sur  y  al  norte  del  Oceano  Atlantico,  y  en 
el  Mar  Mediterraneo  y  Mar  Negro. 

Eaux  temperees  de  I'Ocean  Pacifique  nord, 
au  sud  et  au  nord  de  I'Ocean  Atlantique, 
dans  la  Mer  Mediterranee  et  dans  la  Mer 
Noire. 

In  Gewassern  des  Nord-Pazif ischen. 
Slid  und  Nord-Atlantischen  Ozeans,  im 
Mittelmeere  und  im  Schwarzen  Meere. 

Thunnus  tonggol  (Bleeker,  1851) 

Indo-West  Pacific  Ocean,  from  southern 
Japan,  south  to  Australia  (north,  east  and 
west  coasts) ,  throughout  most  of  the  In- 
dian Ocean,  including  the  Red  Sea  but  ab- 
sent from  most  of  the  east  African  coast. 

Oceano  Indico,  Oceano  Pacifico  occidental, 
desde  el  sur  del  Japon  hasta  Australia 
(costas  norte,  este  y  oeste) ,  a  traves  de  casi 
todo  el  Oceano  Indico,  incluyendo  el  Mar 
Rojo,  pero  ausente  en  la  mayor  parte  de 
la  costa  oriental  africana. 

Ocean  Indien,  Ocean  Pacifique  occidental, 
depuis  le  sur  du  Japon  jusqu'a  I'Australie 
(Cotes  nord,  est  et  ouest) ,  a  travers  la  plus 
grande  partie  de  I'Ocean  Indien,  y  compris 
la  Mer  Rouge,  mais  absent  sur  presque 
toute  la  cote  orientale  d'Afrique. 

Im  Indischen  und  West-Pazifischen  Ozean, 
von     Siidjapan     sudlich    bis    Australien 


(Nord,  Ost  und  Westkiiste),  innerhalb 
fast  des  ganzen  Indischen  Ozeans  einliess- 
lich  des  Roten  Meeres.  Kommt  aber  nicht 
am  grossten  Teil  der  Ostafrikanischen 
Kiiste  vor. 
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Bulletin  of  the  Japan  Sea  Regional  Fisheries 
Research  Laboratory.  Nihonkaiku  suisan 
kenkyu-sho  kenkyu  hokoku.     Niigata  City. 

Bull.  Jap.  Soc.  Sclent.  Fish. 

Bulletin  of  the  Japanese  Society  of  Scientific 
Fisheries.    Nihon  suisan  gakkai-shi.    Tokyo. 

Bull.  Jap.  Soc.  Fish.  Oceanogr. 

Bulletin  of  the  Japanese  Society  of  Fisheries 
Oceanography.  Suisan  kaiyo  kenkyu-kai  kai- 
ho.     Tokyo. 

Bull.  Mar.  Sci. 
Bulletin  of  Marine  Science  of  the  Gulf  and 
Caribbean.    Afterwards  Bulletin  of  Marine 
Science.     Miami,  Florida. 

Bull.  Mar.  Sci.  Gulf  Caribb. 
See  Bull.  Mar.  Sci. 

Bull.  Mus.  Natn.  Hist.  Nat.  Paris. 

Bulletin  du  Museum  National  d'Histoire  Na- 
turelle.     Paris. 

Bull.  Nansei  Reg.  Fish.  Res.  Lab. 

Bulletin  of  the  Nansei  Regional  Fisheries 
Research  Laboratory.  Nansei-kaiku  suisan 
kenkyu-sho,  kenkyu  hokoku.  Hiroshima 
City. 

Bull.  Natn.  Inst.  Sci.  India. 

Bulletin  of  the  National  Institute  of  Sciences 
of  India.     New  Delhi. 

Bull.  Peabody  Mus.  Nat.  Hist. 

Bulletin  of  the  Peabody  Museum  of  Natural 
History.     New  Haven,  Connecticut. 

Bull.  Raffles  Mus. 

Bulletin  of  the  Rafflles  Museum.    Singapore. 

Bull.  Scripps  Instn.  Oceanogra.  Tech.  Ser. 
Bulletin  of  the  Scrip])s  Institution  of  Ocean- 
ography.    Technical  Series.     University  of 
California  San  Diego,  La  Jolla,  California. 


Bull.  Stn.  Aquic.  Peche  Castiglione. 

Bulletin  Station  d'Aquiculture  et  de  Peche  de 
Castiglione.    Algiers. 

Bull.  Stn.  Oceanogr.  Salammbo. 

Bulletin  Station  Oceanographique  de  Salam- 
mbo.    Tunis. 

Bull.  Tohoku  Reg.  Fish.  Res.  Lab. 

Bulletin  of  Tohoku  Regional  Fisheries  Re- 
search Laboratory.  Tohoku  kaiku  suisan 
kenkyusho  kenkyu  hokoku.  Shiogama  City, 
Japan. 

Bull.  Tokai  Reg.  Fish.  Res.  Lab. 

Bulletin  of  Tokai  Regional  Fisheries  Re- 
search Laboratory.  Tokaiku  suisan  kenkyu- 
sho  kenkyu  hokoku.    Tokyo. 

Bull.  U.S.  Fish  Commn. 

Bulletin  of  the  United  States  Fish  Commis- 
sion.   Washington,  D.C. 

Cah.  ORSTOM  —  Oceanog. 

Cahiers  Orstom  —  Serie  Oceanographie. 
Office  de  la  Recherche  Scientifique  et  Tech- 
niques Outre-Mer.     Paris. 


Calif.  Fish  Game. 

California    Fish    and    Game. 
California. 


Sacramento, 


Ciencia,  Mex. 

Ciencia.  Revista  Hispano-Americana  de 
Ciencias  Puras  y  Aplicadas.   Mexico,  D.F. 

Circ.  U.S.  Natn.  Mar.  Fish.  Serv. 

Circular.  United  States  Department  of  Com- 
merce, National  Marine  Fisheries  Service. 
Formerly  Circular.  United  States  Depart- 
ment of  Interior,  Fish  and  Wildlife  Service. 
Washington,  D.C.  See  Circ.  U.S.  Fish  Wildl. 
Serv. 

Circ.  U.S.  Fish  Wildi.  Serv. 

Circular.  United  States  Department  of  In- 
terior, Fish  and  Wildlife  Service.  After- 
wards Circular.  United  States  Department 
of  Commerce,  National  Marine  Fisheries 
Service.  Washington,  D.C.  See  Circ.  U.S. 
Natn.  Mar.  Fish.  Serv. 


57 


Comml.  Fish.  Rev. 

Commercial  Fisheries  Review.  United  States 
Department  of  Interior,  Fish  and  Wildlife 
Service.     Washington,  D.C. 

Contr.  Can.  Biol.  Fish. 

Contributions  to  Canadian  Biology  and  Fish- 
eries.    Ottawa. 

Contr.  Mar.  Fish.  Lab.  Thailand. 

Contributions  of  the  Marine  Fisheries  Lab- 
oratory. Department  of  Fisheries  Thailand. 
Bangkok. 

Contr.  Nankai  Reg.  Fish.  Res.  Lab. 

Contributions.  Nankai  Regional  Fisheries 
Research  Laboratory.  Nankai-ku  suisan 
kenkyusho  gyoseki-shu.    Kochi  City,  Japan. 


Copeia. 
Copeia. 


New  York,  etc. 


C.  R.  Hebd.  Seanc.  Acad.  Sci.,  Paris. 

Compte  Rendu  Hebdomadaire  des  Seances  de 
I'Academie  des  Sciences.     Paris. 

Curr.  Sci. 

Current  Science.     Bangalore,  India. 

Dana  Rep. 

Dana  Reports.  Carlsberg  Foundation.  Co- 
penhagen. 

Data  Rep.  Inter-Am.  Trop.  Tuna  Commn. 
Data  Repdtt.    Inter-American  Ti-opical  Tuna 
Commission.    La  Jolla,  California. 

Data  Rep.  U.S.  Fish  Wildl.  Serv. 

Data  Report.  Fish  and  Wildlife  Service. 
United  States  Department  of  Interior.  Wash- 
ington, D.C. 


Deep  Sea  Res. 

Deep  Sea  Research. 


London. 


Doc.  Sci.  Prov.  ORSTOM,  Dakar. 

Document  Scientifique  Provisoire.  Office  de 
la  Recherche  Scientifique  et  Technique  Outre- 
Mer.  Centre  de  Recherches  Oceanogra- 
phiques  de  Dakar-Thiaroye.    Senegal. 


Dokl.  Akad.  Nauk  SSSR. 

Doklady  Akademii  Nauk  SSSR. 
Leningrad. 


Moscow, 


Dopov.  Akad.  Nauk  URSR. 

Dopovidi  Akademiyi  Nauk  URSR  (Viddil 
Biolochichnykh  Nauk).    Kiev. 

Enyo  suisan  kenkyu-sho  kenkyu  hokoku. 
See  Bull.  Far  Seas  Res.  Lab. 

Enyo  suisan  kenkyu-sho,  S  Series. 

See  Far  Seas  Fish.  Res.  Lab.,  S.  Series. 

FAO  Fich.  Rep. 

Fisheries  Report.  Food  and  Agriculture  Or- 
ganization of  the  United  Nations.  Rome. 
{In  Citations  of  this  imblication  the  number 
of  the  issue  precedes  the  volume.) 

FAO  Fish.  Synops. 

Fisheries  Synopses.  Food  and  Agriculture 
Organization  of  the  United  Nations.    Rome. 

Far  Seas  Fish.  Res.  Lab.,  S  Series. 

Far  Seas  Fisheries  Research  Laboratory  — 
S  Series.  Enyo  suisan  kenkyu-sho  —  S  Ser- 
ies.   Shimizu  City,  Japan. 

Fauna  Flora  Adriat. 

Fauna  et  Flora  Adriatica.  Fauna  i  Flora 
Jadrana.  Institut  za  Oceanografiju  i  Ribar- 
stvo.    Split.  Yugoslavia. 

Fauna  i  Flora  Jadrana. 
See  Fauna  Flora  Adriat. 


Fauna  Flora  Golfo  Napoli. 

Fauna  e  Flora  del  Golfo  di  Napoli. 
Zoologica  di  Napoli.    Naples. 


Stazione 


Fish.  Sci.  Ser. 

Fishery  Science  Series. 
Tokyo. 


Suisan-gaku  zenshu. 


Fishery  Bull.  Fish  Wildl.  Serv.  U.S. 

Fishery  Bulletin.  Fish  and  Wildlife  Service. 
United  States  Department  of  Interior. 
Washington,  D.C. 


Fish.  Sci.  Tokyo. 
Fisheries  Science. 


Suisan  kagaku.    Tokyo. 
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See  Jap.  J.  Ichthyol. 

Hai-yang  yu  hu-chao. 

See  Oceanolgia  Limnol.  Sin. 

Hokkaido  daigaku,  suisan  gakubu  kankyu  i  ho. 
See  Bull.  Fac.  Fish.  Hokkaido  Univ. 

Indian  J.  Fish. 

Indian  Journal  of  Fisheries.    New  Delhi. 

Informe  Anual.    Comision  Interamericana  del 
Atiin  Tropical. 

See  Ann.  Rep.  Inter-Am.  Trop.  Tuna  Commn. 

Inform.  Bull.  Planktol.     Japan. 

Information  Bulletin  on  Planktology  in  Ja- 
pan. Nihon  purankuton  kenkyu  renraku 
kaiho.    Hakodate  City. 

Int.  Congr.  Zool.  12.    Lisbon. 

(12th)  International  Congress  of  Zoology. 
Lisbon. 

Int.  Indian  Ocean  Exped.  Newsl. 

International  Indian  Ocean  Expedition 
Newsletter.  Indian  National  Committee  on 
Oceanic  Research,  Council  of  Scientific  and 
Industrial  Research.     New  Delhi. 

Int.  Revue  Ges.  Hydrobiol.  Hydrogr. 

Internationale  Revue  der  Gesamten  Hydrobi- 
ologie  und  Hydrographie.    Leipzig. 

Issled.  Dal'nevost.  Morei  SSSR. 

Issledovaniia  Dal'nevostochnykh  Morei  SS- 
SR.    Moscow. 

Izvjesca.  Institut  za  Oceanografiju  i  Ribarstvo. 
Split,  Yugoslavia. 

Izv.  TINRO. 

Izvestiia  Tikhookeanskogo  Nauchno-issledo- 
vatel'skogo  Instituta  Rybnogo  Khoziaistva  i 
Okeanografli.    Vladivostok,  Moscow,  etc. 

Izv.  Tsent.  Nauchnoizsled.  Inst.  Ribov.  Ribol. 

Varna. 

Izvestiia  na  Tsentralniia  Nauchnoizsledova- 
telski  Institut  po  Ribov"dstvo  i  Ribolov  — 


Varna. 
Sofia. 


B"lgarska  Akademiia  na  Naukite. 


Jap.  J.  Ichthyol. 

Japanese  Journal  of  Ichthyology.  Gyoruiga- 
ku zasshi.     Tokyo. 

J.  Coll.  Agric.  Imp.  Univ.  Tokyo. 

Journal  of  the  College  of  Agriculture,  Imper- 
ial University  of  Tokyo,  Tokyo. 

J.  Coll.  Mar.  Sci.  Technol.  Tokai  Univ. 

Journal  of  the  College  of  Marine  Science  and 
Technology.  Tokai  University.  Tokai  Dai- 
gaku kiyo  kaiyo  gakubu.  Shimizu  City, 
Japan. 

J.  Cons.  Int.  Explor.  Mer. 

Journal  du  Conseil.  Conseil  Permanent  In- 
ternational pour  I'Exploration  de  la  Mer. 
Copenhagen. 

J.  Fac.  Sci.  Tokyo  Univ. 

Journal  of  the  Faculty  of  Science,  Tokyo  Uni- 
versity.    Tokyo. 


J.  Fish.  Res. 

Journal  of  the  Fisheries  Research. 
Kenkyu-shi.    Tokyo. 


Suisan 


J.  Fish.  Res.  Bd.  Can. 

Journal  of  the  Fisheries  Research  Board  of 
Canada.     Ottawa. 

J.  Fish.  Res.  Inst.  Tokyo. 

Journal  of  the  Fisheries  Research  Institute. 
Suisan  kenkyu-kai  ho.    Tokyo. 

J.  Fish.  Soc.  Japan. 

Journal  of  the  Fisheries  Society  of  Japan. 
Suisankai.     Tokyo. 

J.  Ichthyol. 

Journal  of  Ichthyology  formerly  Problems  of 
Ichthyology.  American  Fisheries  Society. 
Washington,  D.C.  English  translation  of 
Voprosy  Ikhtiologii  see  Vop.  Ikhtiol.  and 
Probl.  Ichthyol. 


J.  Imp.  Fish.  Inst. 

See  J.  Tokyo  Univ.  Fish.  — 
Imperial  Fisheries  Institute. 


Journal  of  the 
Suisan  koshujo 
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kenkyu  hokoku.  Afterwards  Journal  of  the 
Tokyo  College  of  Fisheries.  Tokyo  suisan 
daigaku  kenkyu  hokoku.    Yokosuka  City. 

J.  Madras  Univ. 

Journal  of  the  Madras  University.    Madras. 


Kieler  Meeresforsch. 

Kieler    Meeresforschungen.       Institut    fiir 
Meereskunde  der  Universitat  Kiel.    Kiel. 

Kyushu  daigaku  nogakubu  gakugei  zasshi. 
See  Sci.  Bull.  Fac.  Agric.  Kyushu  Univ. 


J.  Mar.  Biol.  Ass.  India. 

Journal  of  the  Marine  Biological  Association 
of  India.    Mandapam  Camp,  Madras. 

J.  Mar.  Biol.  Ass.  U.K. 

Journal  of  the  Marine  Biological  Association 
of  the  United  Kingdom.    Plymouth. 

J.  Morph. 

Journal  of  Morphology.    Philadelphia,  etc. 

J.  Shimonoseki  Coll.  Fish. 

Journal  of  the  Shimonoseki  College  of  Fish- 
eries, Ministry  of  Agriculture  and  Forestry. 
Norinsho,  suisan  koshujo  kankyu  hokoku. 
Shimonoseki  City. 

J.  Tokyo  Coll.  Fish. 

See  J  .Tokyo  Univ.  Fish.  Journal  of  the  To- 
kyo College  of  Fisheries  afterwards  Journal 
of  the  Tokyo  University  of  Fisheries.  Yo- 
kosuka City. 

J.  Tokyo  Univ.  Fish. 

Journal  of  the  Tokyo  University  of  Fisheries. 
Tokyo  suisan  daigaku  kenkyu  hokoku.  Yo- 
kosuka City,  etc. 

J.  Zool.  Soc.  India. 

Journal  of  the  Zoological  Society  of  India. 
Calcutta. 


Leafl.    Ser.   Mar.    Res.    Lab.    Fla.    Dep.    Nat. 
Resour. 

Leaflet  Series.    Marine  Research  Laboratory. 

Florida  Department  of  Natural  Resources. 

St.  Petersburg,  Florida. 

Lucr.  Sta.  Zool.  Marit.  Agigea. 

Lucrarile  ale  Statiei  Zoologice  dela  Agigea. 
Agigea,  Romania. 

Maguro  gyogyo. 
See  Tuna  Fishg. 

Mem.    Inst.    Fr.    Afr.    Noire    (Melanges   Ich- 

thyol.). 

Memoires  de  I'lnstitut  Frangais  d'Afrique 
Noire.  Melanges  Ichthyologiques.  Paris, 
France  and  Dakar,  Senegal. 

Mem.  Fac.  Fish.  Kagoshima  Univ. 

Memoii's  of  the  Faculty  of  Fisheries,  Kago- 
shima University.  Kagoshima  daigaku,  sui- 
san gakubu  kiyo.     Kagoshima  City. 

Mem.  Qd.  Mus. 

Memoirs  of  the  Queensland  Museum.  Bris- 
bane. 

Memorie  R.  Com.  Talassogr.  Ital. 

Memorie.  R.  Comitato  Talassografico  Ita- 
liano.     Venice. 


Kagaku  nanyo. 
See  So.  Sea  Sci. 


Mondo  Sommerso. 

Mondo  Sommerso.     Rome. 


Kagoshima  daigaku,  suisan  gakubu  kiyo. 
See  Mem.  Fac.  Fish.  Kagoshima  Univ. 


Monitore  Zool.  Ital. 

Monitore  Zoologico  Itaiiano.    Florence. 


Kagoshima-ken  suisan  shikenjo  jigyo  hokoku. 
See  Prog.  Rep.  Kagoshima  Pref.  Fish.  Expt. 
Stn. 

K.  Danske  Vidensk.  Selsk.  Skr. 

Kongelige  Danske  Videnskabernes  Selskabs 
Skrifter.     Copenhagen. 


Monogr.  Acad.  Nat.  Sci.  Philad. 

Monographs.    Academy  of  Natural  Sciences 
of  Philadelphia.    Philadelphia,  Pennsylvania. 

Naga  Rep. 

Naga  Report.     Scientific  Results  of  Marine 
Investigations  of  the  South  China  Sea  and  the 
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Gulf  of  Thailand  —  1959-1961.  University 
of  California,  Scripps  Institution  of  Ocean- 
ography.   La  Jolla,  California. 

Nagasaki  daigaku,  suisan  gakka  hokoku. 
See  Bull.  Fac.  Fish.  Nagasaki  Univ. 

Nankai-ku  suisan  kenkyusho  gyoseki-shu. 
■See  Contr.  Nankai  Reg.  Fish.  Res.  Lab. 


Notas  Resum.  Inst.  Esp.  Oceanogr. 

Notas  y  Resumenes.  Instituto  Espanol  de 
Oceanografia.     Madrid. 

Occ.  Rep.  Nankai  Reg.  Fish.  Res.  Lab. 

Occasional  Reports.  Nankai  Regional  Fish- 
eries Research  Laboratory.  Nankaiku  sui- 
san kenkyusho  hokoku,  rinjigo.  Kochi  City. 
Japan. 


Nankai-ku  suisan  kenkyusho  hokoku. 
See  Rep.  Nankai  Reg.  Fish.  Res.  Lab. 

Nankai-ku  suisan  kenkyusho  hokoku,  rinjigo. 
See  Occ.  Rep.  Nankai  Reg.  Fish.  Res.  Lab. 

Nansei-kaiku  suisan  kenkyusho,  kenkyu  hoko- 
ku. 

See  Bull.  Nansei  Reg.  Fish.  Res.  Lab. 

Nanyo  suisan  joho. 

See  So.  Sea  Fish.  News. 


Oceanology. 

Oceanology.  American  Geophysical  Union. 
Washington,  D.C.  English  translation  of 
Okeanologiia  see  Okeanologiia. 

Oceanologia  Limnol.  Sin. 

Oceanologia  et  Limnologia  Sinica.  Hai-yang 
yu  hu-chao.    Academia  Sinica.    Peking. 

Oceanus. 

Oceanus.  Woods  Hole  Oceanographic  Insti- 
tution.   Woods  Hole,  Massachusetts. 


Nanyo  suisan. 
See  So.  Sea  Fish. 

Nature. 

Nature.     London. 

Nauchni   Trud.    Nauchno-Izsled.   Inst.   Ribar. 

Ribna  Promishl. 

Nauchni  Trudove.  Nauchno-Izsledovatelski 
Institut  po  Ribarstvo  i  Ribna  Promishlenost 
—  Varna.  Sofia. 

Nihon-kaiku  suisan  kenkyu-sho  kenkyu  hokoku. 
See  Bull.  Jap.  Sea  Reg.  Fish.  Res.  Lab. 

Nihon  purankuton  kenkyu  renraku  kaiho. 
See  Inform.  Bull.  Planktol.  Japan. 

Nihon  suisan  gakkai-shi. 

See  Bull.  Jap.  Soc.  Scient.  Fish. 

Nihon  suisan  shigen  hogo  kyokai,  suisan  ken- 
kyu sosho. 

See  Study  Ser.  Jap.  Fish.  Resor.  Conserv. 

Ass. 

Norinsho,  suisan  koshujo  kenkyu  hokoku. 
See  J.  Shimonoseki  Coll.  Fish. 


Okeanologiia. 

Okeanologia.    Akademiia  Nauk  SSSR.  Mos- 
cow.   See  also  Oceanology. 


Pacif.  Sci. 

Pacific  Science. 


Honolulu,  Hawaii. 


Pesca  Mar.,  Los  Ang. 

Pesca  y  Marina.  Los  Angeles,  California,  etc. 

Philipp.  J.  Sci. 

Philippine  Journal  of  Science.  Manila,  Que- 
zon City. 

Philipp.  J.  Fish. 

Philippine  Journal  of  Fisheries.  Department 
of  Agriculture  and  Natural  Resources.  Ma- 
nila. 

Priroda. 

Priroda.     Moscow. 

Probl.  Ichthyol. 

Problems  of  Ichthyology  afterwards  Journal 
of  Ichthyology.  American  Fisheries  Society. 
Washington,  D.C.  English  translation  of 
Voprosy  Ikhtiologii  see  Vop.  Ikhtiol.  and  J. 
Ichthyol. 
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Proc.  Am.  Ass.  Advmt.  Sci. 

Proceedings  of  the  American  Association  for 
the  Advancement  of  Science.  Philadelphia, 
Pennsylvania. 

Proc.  Indian  Acad.  Sci. 

Proceedings  of  the  Indian  Academy  of  Sci- 
ences.    Bangalore,  Mysore. 

Proc.  Indian  Sci.  Congr. 

Proceedings  of  the  Indian  Science  Congress. 
Calcutta,  etc. 


Rapp.  P.-V.  Reun.  Cons.  Perm.  Int.  Explor. 

Mer. 

Rapport  et  Proces-Verbaux  des  Reunions. 
Conseil  Permanent  International  pour  I'Ex- 
ploration  de  la  Mer.   Copenhagen. 

Rapp.  P.-V.  Reun.  Commn.  Int.  Explor.  Scient. 
Mer  Mediterr. 

Rapport  et   Proces-Verbaux  des   Reunions. 

Commission  Internationale  pour  I'Explora- 

tion   Scientifique   de   la   Mer  Mediterranee. 

Paris. 


Proc.  Indo-Pacif.  Fish  Coun. 

Proceedings:     Indo-Pacific  Fisheries  Coun- 
cil.    Bangkok,  etc. 

Proc.  Pan-Pacif.  Sci.  Congr. 

Proceedings  of  the  Pan-Pacific  Science  Cong- 
ress.    Honolulu,  etc. 

Proc.  Pacif.  Sci.  Congr. 

See  Proc.  Pan-Pacif.  Sci.  Congr. 

Proc.  R.  Soc.  Qd. 

Proceedings  of  the  Royal  Society  of  Queens- 
land.    Brisbane,  Australia. 

Proc.  Scient.  Fishery  Ass. 

Proceedings  of  the  Scientific  Fishery  Asso- 
ciation.   Suisan  gakkai-ho.    Tokyo. 

Proc.  Tech.  Pap.  Gen.  Fish.  Coun.  Mediterr. 
Proceedings  and  Technical  Papers  of  the  Gen- 
eral Fisheries  Council  for  the  Mediterranean. 
Food  and  Agriculture  Organization  of  the 
United  Nations.     Rome. 

Prog.  Rep.  Calif.  Coop.  Ocean.  Fish.  Invest. 
Progress    Report.      California    Cooperative 
Oceanic  Fisheries  Investigations.    San  Fran- 
cisco. 


Rep.  Cent.  Fish.  Expt.  Stn. 

Report.  Central    Fisheries    Experimental 

Station.  Suisan  shikenjo  chosa  hokoku. 
Tokyo. 

Rep.  Dan.  Oceanogr.  Exped.  Mediterr. 

Report  of  the  Danish  Oceanographical  Ex- 
peditions, 1908-10,  to  the  Mediterranean. 
Copenhagen. 

Rep.  Fish.  Inst. 

See  J.  Tokyo  Univ.  Fish.  —  Report.  Fisheries 
Institute.  Suisan  koshujo  shiken  hokoku 
afterwards  Report  of  the  Imperial  Fisheries 
Institute  no  cJmnge  in  Japanese  title.  Yo- 
kosuka  City. 

Rep.  Imp.  Fish.  Inst. 

See  J.  Tokyo  Univ.  Fish.  —  Report  of  the 
Imperial  Fisheries  Institute.  Suisan  koshu- 
jo shiken  hokoku.  Afterwards  Journal  of  the 
Imperial  Fisheries  Institute.  Suisan  koshu- 
jo kenkyu  hokoku.    Yokosuka  City. 

Rep.  Nankai  Reg.  Fish.  Res.  Lab. 

Report.  Nankai  Regional  Fisheries  Research 
Laboratory.  Nankai-ku  suisan  kenkyusho 
hokoku.    Kochi  City. 


Prog.  Rep.  Kagoshima  Pref.  Fish.  Expt.  Stn. 
Progress   Report.      Kagoshima   Prefectural 
Fisheries  Experimental  Station.     Kagoshi- 
ma-ken  suisan  shikenjo  hokoku.    Kagoshima 
City. 

Pubis.  Carnegie  Inst. 

Publications  of  the  Carnegie  Institution  of 
Washington.     Washington,  D.C. 


Rep.  U.S.  Bur.  Fish. 

See  Rep.  U.S.  Commnr.  Fish. 

Rep.  U.S.  Commnr.  Fish. 

Report  of  the  United  States  Commissioner  of 
Fisheries.    Washington,  D.C. 

Revta.  Fac.  Cienc.  Biol.  Univ.  Nac.  Trujillo. 
Revista  de  la  Facultad  de  Ciencias  Biologicas 
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Universidad  Nacional  de  Trujillo.    Trujillo, 
Peru. 


Suisan  kaiyo  kenkyu-kai  kai-ho. 

See  Bull.  Jap.  Soc.  Fish.  Oceanogr. 


Revue  Trav.  Inst.  Pech.  Marit. 

Revue  des  Travaux.  Institut  {formerly 
Scientifique  et  Technique)  des  Peches  Mari- 
times.     Paris. 

Revue  Trav.  Off.  (Scient.  Tech.)  Pech.  Marit. 
See  Rev.  Trav.  Inst.  Pech.  Marit. 


Ryb.  Khoz. 
Rybnoe  Khoziaistvo. 


Moscow. 


Sci.  Bull.  Fac.  Agric.  Kyushu  Univ. 

Science  Bulletin  of  the  Faculty  of  Agricul- 
ture, Kyushu  University.  Kyushu  daigaku 
nogakubu  gakugei  zasshi.    Fukuoka  City. 

So.  Sea  Fish. 

South  Sea  Fisheries.   Nanyo  suisan.   Tokyo. 

So.  Sea  Fish.  News. 

South  Sea  Fisheries  News.  Nanyo  suisan 
joho.    Palau,  Caroline  Islands. 


So.  Sea  Sci. 

South  Sea  Science. 
Caroline  Islands. 


Kagaku  nanyo.    Palau, 


Spec.  Scient.  Rep.  Fish.  U.S.  Fish  Wildl.  Serv. 
Special  Scientific  Report  —  Fisheries.  Unit- 
ed States  Department  of  Interior,  Fish  and 
Wildlife  Service.    Washington,  D.C. 

Study  Ser.  Jap.  Fish.  Resor.  Conserv.  Ass. 
Study  Series.  Japan  Fisheries  Resource  Con- 
servation Association.    Nihon  suisan  shigen 
hogo  hyokai,  suisan  kenkyu  sosho.     Tokyo. 

Suisan  gakkai-ho. 

See  Proc.  Scient.  Fishery  Ass. 

Suisan-gaku  zenshu. 
See  Fish.  Sci.  Ser. 

Suisan  kagaku. 
See  Fish.  Sci.  Tokyo. 

Suisankai. 

See  J.  Fish.  Soc.  Japan. 


Suisan  kenkyu-kai  ho. 

See  J.  Fish.  Res.  Inst.  Tokyo. 

Suisan  kenkyu-shi. 
See  J.  Fish.  Res. 

Suisan  koshujo  kenkyu  hokoku. 
See  J.  Imp.  Fish.  In.st. 

Suisan  koshujo  shiken  hokoku 

See  Rep.  Fish.  Inst,  and  Rep.  Imp.  Fish.  Inst. 

Suisan  shikenjo  chosa  hokoku. 
See  Rep.  Cent.  Fish.  Expt.  Stn. 

Syst.  Zool. 

Systematic  Zoology.    Washington,  D.C,  etc. 

Tech.  Pap.  Bur.  Sport.  Fish.  Wildl.  U.S. 

Technical  Papers  of  the  Bureau  of  Sport 
Fisheries  and  Wildlife.  United  States  De- 
partment of  Interior.    Washington,  D.C. 

Tech.  Ser.  Fla.  St.  Bd.  Conserv. 

Technical  Series.  State  of  Florida  —  Board 
of  Conservation.     Tallahassee. 

Tohoku  kaiku  suisan  kenkyu-sho  kenkyu  hoko- 
ku. 

See  Bull.  Tohoku  Reg.  Fish.  Res.  Lab. 

Tokai  daigaku  kiyo  kaiyo  gakubu. 

See  J.  Coll.  Mar.  Sci.  Technol.  Tokai  Univ. 

Tokaiku  suisan  kenkyu-sho  kenkyu  hokoku. 
See  Bull.  Tokai  Reg.  Fish.  Res.  Lab. 

Tokyo  suisan  daigaku  kenkyu  hokoku. 
See  J.  Tokyo  Univ.  Fish. 

Torreia. 

Torreia.     Habana,  Cuba. 

Trab.  Inst.  Esp.  Oceanogr. 

Trabajos  del  Institute  Espanol  de  Oceano- 
grafia.    Madrid. 
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Trans.  Am.  Fish.  Soc. 

Transactions  of  the  American  Fisheries  So- 
ciety.    New  York. 

Trans.  N.  Am.  Wildl.  Conf. 

Transactions  of  the  North  American  Wild- 
life Conference.  Wildlife  Management  In- 
stitute.   Washington,  D.C. 

Trav.  Fac.  Sci.  Rennes,  Ser.  Oceanogr.  Biol. 
Travaux  de  la  Faculte  des  Sciences.     Serie 
Oceanographie    Biologique.      Universite    de 
Rennes.    Rennes,  France. 

Treubia. 

Treubia.  Recueil  de  Travaux  Zoologiques, 
Hydrobiologiques,  et  Oceanographiques. 
(Buitenzorg)   Bogor. 

Trudy  AtlantNIRO. 

Trudy.  Atlanticheskii  Nauchno-Issledovatel- 
skii  Institut  Rybnogo  Khoziaistva  i  Okeano- 
grafii.    Kaliningrad,  USSR. 

Trudy  AzcherNIRO. 

Trudy  Azovsko-Chernomorskogo  Nauchno- 
Issledovatel'skogo  Instituta  Morskogo  Ryb- 
nogo Khoziaistva  i  Okeanografii.  Kerch,  etc., 
USSR. 


Trudy  Inst.  Okeanol. 

Trudy    Instituta    Okeanologii. 
Nauk  SSSR.     Moscow. 


Akademiia 


Trudy  Karadag.  Biol.  Sta. 

Trudy  Karadagskoi  Biologichicheskoi  Stant- 
sii  Akademii  Nauk  Ukvainskoi  SSR.  Kiev. 


Tuna  Fishg. 

Tuna  Fishing.  Investigative  Society  of  Tuna 
Fishery  afterwards  All  Japan  Investigative 
Conference  of  Tuna.  Maguro  gyogyo.  Ma- 
guro  gyogyo  kenkyu-kai  afterwards  Zenkoku 
katsuo-maguro  kenkyu  kyogi-kai.  Miura 
City. 

Univ.  Calif.  SIO  Ref. 

University  of  California  San  Diego.  Scripps 
Institution  of  Oceanography  —  Reference. 
La  Jolla,  California. 

Vie  Milieu. 

Vie  et  Milieu.  Bulletin  du  Laboratoire  Ara- 
go,  Universite  de  Paris. 

Vop.  Ikhtiol. 

Voprosy  Ikhtiologii.  Akademiia  Nauk  SSSR, 
Otdelenie  Biologicheskikh  Nauk.  Moscow. 
See  ako  Probl.  Ichthyol.  and  J.  Ichthyol. 

SUBJECT  INDEX  BY  TAXA 

TABLA  DE  MATERIAS 

DE  LOS  TAXONES 

TABLE  DE  MATIERES  PAR  TAXA 

SACHVERZEICHNIS  DER  TAXA 

Acanthocyhium  solandri 

EGGS 

Description 

No  references  found 


Trudy  Novorossiisk.  Biol.  Sta. 

Trudy  Novorossiiskoi  Biologicheskoi  Stantsii 
im.  V.  M.  Arnol'di.    Novorossiisk,  USSR. 

Trudy  Sevastopol".    Biol.  Sta. 

Trudy  Sevastopol'skoi  Biologicheskoi  Stant- 
sii. Akademia  Nauk  SSSR.  Sevastopol, 
USSR. 


Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 


Trudy  VNIRO. 

Trudy  Vsesoyuznogo  Nauchno-Issledovatel'- 
skogo  Instituta  Morskogo  Rybnogo  Khozi- 
aistva i  Okeanografii.    Moscow,  etc. 


LARVAE 

Description 
Jones,  1965 
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Matsumoto,  1968 
Wollam,  1969 

Distribution 

Gorbunova,  1965c 
Matsumoto,  1968 
Wollam,  1969 

Collection  method 
Wollam,  1969 

General  biology 
No  references  found 

JUVENILES 

Description 

Kishinouye,  1923 
Matsumoto,  1968 
Strasburg,  1964 

Distribution 

Ashmole  and  Ashmole,  1967 
Gorbunova,  1965c 
Matsumoto,  1968 
Strasburg,  1964 

Collection  method 
No  references  found 

General  biology 
No  references  found 


Allothunnus  fallai 

EGGS 

Description 
No  references  found 

Distribution 
No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


LARVAE 

Description 
Mori,  1967a 
Nankai    Regional    Fisheries    Research 

Laboratory,  1967 
Rothschild,  1963 
Ueyanagi,  1966a 
Watanabe  et  al.,  1966 

Distribution 
Mori,  1967a 
Nankai    Regional    Fisheries    Research 

Laboratory,  1967 
Parin,  1968 
Watanabe  et  al.,  1966 

Collection  method 
No  references  found 

General  biology 

Nankai    Regional    Fisheries    Research 

Laboratory,  1967 
Watanabe  et  al.,  1966 

JUVENILES 

Description 
Mori,  1967b 

Distribution 

Fisheries  Agency,  Japan,  1966 
Mori,  1967b 

Collection  method 

Fisheries  Agency,  Japan,  1966 
Mori,  1967b 

General  biology 
Mori,  1967b 


Auxis  sp. 

EGGS 

Description 

Jones  and  Kumaran,  1964 
Mito,  1960 
Mito,  1961 
Uchida,  1963 


65 


Distribution 
Matsuda,  1969 

Collection  method 
No  references  found 

General  biology 
Matsuda,  1969 
Mito,  1960 


LARVAE 


Description 

Fitch  and  Roedel,  1963 

Jones,  1961 

Jones  and  Kumaran,  1964 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1927 

Kazanova,  1962 

Kishinouye,  1926 

Kubo,  1966 

Matsumoto,  1959 

Matsumoto,  1966b 

Mito,  1961 

Nankai  Regional  Fisheries  Research 
Laboratory,  1967 

Richards  and  Randall.  1967 

Uchida,  1963 

Ueyanagi,  1966a 

Ueyanagi  and  Ahlstrom,  1963 

Ueyanagi  and  Watanabe,  1964 

Wade,  1951 

Distribution 

Anonymous,  1970a 

Anonymous,  1970b 

Fisheries  Agency,  Japan,  1963 

Fisheries  Agency,  Japan,  1966 

Fisheries  Agency,  Japan,  1970b 

Kazanova,  1962 

Klawe,  1961c 

Klawe,  1969 

Klawe,  1970 

Klawe  et  al.,  1970 

Kubo,  1966 

Matsuda,  1969 

Matsumoto,  1959 

Mori,  1970 

Nakamura  and  Matsumoto,  1966 

Okiyama,  1965 


Parin,  1967a 
Richards,  1969b 
Richards  et  al.,  1969a 
Richards  et  al,  1969b 
Richards  et  al,  1970 
Schaefer,  1958 
Schaefer,  1961 
Strasburg,  1960 
Sund  and  Richards,  1965 
Uchida,  1963 
Wade,  1951 
Yabe  et  al.,  1963 

Collection  method 

Fisheries  Agency,  Japan,  1963 
Fisheries  Agency,  Japan,  1966 
Fisheries  Agency,  Japan,  1970b 
Hattori,  1964 
Laurs,  1970 

Nakamura  and  Matsumoto,  1966 
Okiyama,  1965 
Strasburg,  1960 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 
Klawe  et  al,  1970 
Kumaran,  1964b 
Matsuda,  1969 
Okiyama,  1965 
Ueyanagi,  1966b 

JUVENILES 

Description 

Fitch  and  Roedel,  1963 
Matsubara,  1955 
Matsumoto,  1959 
Matsumoto,  1961 
Potthoff  and  Richards,  1970 
Uchida,  1963 

Distribution 
Clemens,  1955 
Clemens,  1957 
Dragovich,  1970 
Fisheries  Agency,  Japan,  1966 
Higgins,  1970 
Klawe,  1964 
Matsuda,  1969 
Matsumoto,  1959 
Matsumoto,  1961 
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Nakamura,  1965 

Potthoff  and  Richards,  1970 

Ronquillo,  1954 

Schaefer,  1948 

Schaefer,  1958 

Schaefer,  1961 

Sund  and  Richards,  1965 

Sund  and  Richards,  1967 

Uchida,  1963 

Ueyanagi,  1965 

Yabe  et  al,  1963 

Collection  method 
Anonymous,  1941 
Clemens,  1955 
Clemens,  1957 

Fisheries  Agency,  Japan,  1966 
Hotta  and  Ogawa,  1955 
Potthoff  and  Richards,  1970 
Ueyanagi,  1965 

General  biology 
Clemens,  1956 
Dragovich,  1970 
Herald,  1951 
Higgins,  1970 
Klawe,  1964 
Matsuda,  1969 
Nellen  and  Hempel,  1970 
Potthoif  and  Richards,  1970 
Uchida,  1963 
Ueyanagi,  1966b 


Auxis  rochei 

EGGS 

Description 
Jones,  1963b 
Kamiya,  1924 
Sanzo,  1909a 
Sanzo,  1909b 

Distribution 
Kamiya,  1924 

Collection  method 
No  references  found 

General  biology 
Kamiya,  1924 


Sanzo,  1909a 
Sanzo,  1909b 

LARVAE 

Description 

Gorbunova,  1969 

Jones,  1963a 

Jones,  1963b 

Jones  and  Kumaran,  1964 

Sanzo,  1909a 

Sanzo,  1909b 

Sella,  1924 

Ueyanagi  et  al,  1963 

Yabe  and  Ueyanagi,  1962a 

Yabe  and  Ueyanagi,  1962b 

Distribution 
Jones,  1963b 

Jones  and  Kumaran,  1963 
Yabe  and  Ueyanagi,  1962a 
Yabe  and  Ueyanagi,  1962b 
Yokota  et  al.,  1961 

Collection  method 
Sella,  1924 

General  biology 
Sanzo,  1909a 
Sanzo,  1909b 
Strasburg,  1959 
Yokota  et  al.,  1961 

JUVENILES 

Description 
Jones,  1961 
Jones,  1963b 

Jones  and  Kumaran,  1964 
Jones  and  Silas,  1960 
Richards  and  Randall,  1967 
Sella,  1924 
Soljan,  1948 
goljan,  1963 

Ueyanagi  and  Watanabe,  1962 
Wade,  1949 
Watanabe,  1962 
Watanabe,  1964 

Distribution 
Jones,  1963b 
Richards  and  Randall,  1967 
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Wade,  1949 
Watanabe,  1962 

Collection  method 

Fisheries  Agency,  Japan,  1970a 
Sella,  1924 
Watanabe,  1962 
Yabe  et  al.,  1953 

General  biology 

Fisheries  Agency,  Japan,  1970a 
Kishinouye,  1917 
Yabe  et  al.,  1953 


Auxis  thazard 

EGGS 

Description 
Belloc,  1954 
Kamiya,  1922 
Mito,  1966 
Padoa,  1956 
Parona,  1919 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
Kamiya,  1922 
Parona,  1919 

LARVAE 


Marchal,  1963b 
Matsumoto,  1958 
Mead,  1951 
Ochiai,  1965 
Padoa,  1956 
Scaccini,  1967b 
Scaccini,  1968 
Ueyanagi  et  al.,  1963 
Williams,  1963a 
Yabe  et  al.,  1963 
Zhudova,  1969a 


Distribution 
Blackburn,  1965 
Collignon,  1961 
Conand,  1970 
Fursa,  1969 
Gorbunova,  1963 
Gorbunova,  1965a 
Gorbunova,  1965b 
Gorbunova,  1965c 
Gorbunova,  1966 
Gorbunova  and  Salabarria,  1967 
Hattori,  1965 
Jones  and  Kumaran,  1963 
Kazanova,  1962 
Klawe,  1958 
Klawe,  1960a 
Klawe,  1961a 
Klawe,  1963 
Krakatitsa,  1970 
Matsumoto,  1958 
Mead,  1951 
Strasburg,  1960 
Williams,  1963a 
Zhudova,  1969a 


Description 
Belloc,  1954 
Bini,  1968 
Collignon,  1961 
Ehrenbaum,  1924 
Gorbunova,  1963 
Gorbunova,  1965b 
Gorbunova,  1969 
Jones,  1963a 

Jones  and  Kumaran,  1964 
Kamiya,  1922 
Kazanova,  1962 
Klawe,  1961a 
Krakatitsa,  1970 


Collection  method 
Conand,  1970 
Klawe,  1958 
Krakatitsa,  1970 
Strasburg,  1960 


General  biology 
Blackburn,  1965 
Conand,  1970 
Krakatitsa,  1970 
Strasburg,  1959 
Zhudova,  1969a 
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JUVENILES 

Description 
Belloc,  1954 
Bini,  1968 
De  Buen,  1932 
Gorbunova,  1963 
Idyll  and  de  Sylva,  1963d 
Jones,  1961 

Jones  and  Kumaran,  1964 
Jones  and  Silas,  1960 
Kikawa  et  al.,  1963b 
Kishinouye,  1924 
Klawe  and  Shimada,  1959 
Marchal,  1963b 
Mead,  1951 
Ochiai,  1965 

Richards  and  Randall,  1967 
Schaefer  and  Marr,  1948b 
Ueyanagi  and  Watanabe,  1962 
Wade,  1949 
Watanabe,  1962 
Watanabe,  1964 

Distribution 
Gorbunova,  1963 
Gorbunova,  1965c 
Hotta,  1952 
Hotta,  1955 

Hunter  and  Mitchell,  1966 
Idyll  and  de  Sylva,  1963d 
Klawe,  1960b 
Klawe,  1963 

Klawe  and  Shimada,  1959 
Mead,  1951 

Richards  and  Randall,  1967 
Schaefer  and  Marr,  1948b 
Wade,  1949 
Watanabe,  1962 

Collection  method 

Fisheries  Agency,  Japan,  1970a 

Hotta,  1952 

Inoue  et  al.,  1967 

Parona,  1919 

Watanabe,  1962 

Yabe  et  al,  1953 

General  biology 

Fisheries  Agency,  Japan,  1970a 
Herald,  1951 
Hotta,  1952 


Hotta,  1955 
Inoue  et  al.,  1967 
Inoue  et  al.,  1970 
Kishinouye,  1924 
Kumaran,  1964b 
Marukawa,  1939 
Parona,  1919 
Yabe  et  al.,  1953 

Cybiosarda  elegans 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Jones  and  Silas,  1960 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 
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Euthynnus  sp. 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Ueyanagi  and  Ahlstrom,  1963 
Ueyanagi  and  Watanabe,  1964 

Distribution 
Blackburn,  1965 
Klawe,  1969 
Parin,  1967a 
Yabe  et  al.,  1963 

Collection  method 
No  references  found 

General  biology 
Blackburn,  1965 
Ueyanagi,  1966b 

JUVENILES 

Description 

Nichols  and  Murphy,  1944 

Distribution 
Nakamura,  1965 

Collection  method 

Nichols  and  Murphy,  1944 

General  biology 
Nakamura,  1965 
Ueyanagi,  1966b 


Euthynnus  affinis 

EGGS 

Description 
Delsman,  1931 
Kamiya,  1924 

Distribution 

Gorbunova,  1965c 
Kamiya,  1924 

Collection  method 
No  references  found 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 
Kamiya,  1924 

LARVAE 

Description 

Anonymous,  1970a 

Anonymous,  1970b 

Delsman,  1931 

Gorbunova,  1963 

Gorbunova,  1965b 

Jones  and  Kumaran,  1964 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1927 

Kikawa  et  al.,  1963b 

Kishinouye,  1926 

Matsumoto,  1958 

Matsumoto,  1959 

Matsumoto,  1966b 

Wade,  1951 

Williams.  1963b 

Yabe  et  al.,  1963 

Distribution 
Fursa,  1969 
Gorbunova,  1963 
Gorbunova,  1965a 
Gorbunova,  1965b 
Gorbunova,  1965c 
Gorbunova,  1966 
Jones  and  Kumaran,  1963 
Kikawa  et  al..  1963b 
Matsumoto,  1958 


70 


Matsumoto,  1959 

Mori  et  al.,  1969 

Nakamura  and  Matsumoto,  1966 

Strasburg,  1960 

Wade,  1951 

Williams,  1963b 

Collection  method 
Mori  et  al.,  1969 
Nakamura  and  Matsumoto,  1966 
Strasburg,  1960 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 


JUVENILES 

Description 
Gunther,  1889 
Jones,  1960b 

Jones  and  Kumaran,  1964 
Jones  and  Silas,  1960 
Kishinouye,  1919 
Kishinouye,  1923 
Kishinouye,  1924 
Ueyanagi  and  Watanabe,  1962 
Wade,  1950 

Distribution 

Gorbunova,  1965c 
Gunther,  1889 
Higgins,  1970 
Kikawa  et  al.,  1963b 
Mori  et  al.,  1969 
Ronquillo,  1954 
Schaefer,  1948 
Wade,  1950 

Collection  method 

Fisheries  Agency,  Japan,  1970a 
Inoue  et  al.,  1967 
Mori  et  al,  1969 
Yabe  et  al.,  1953 

General  biology 

Fisheries  Agency,  Japan,  1970a 
Herald,  1951 
Higgins,  1970 
Inoue  et  al.,  1967 
Inoue  et  al..  1970 


Kikawa  et  al.,  1963b 
Kishinouye,  1924 
Kumaran,  1964b 
Yabe  et  al.,  1953 


Euthynnus  alletteratus 

EGGS 
Description 
Marchal,  1963c 
Padoa,  1956 

Distribution 

Gorbunova,  1965c 
Marchal,  1963c 

Collection  method 
No  references  found 

General  biology 

Houde  and  Richards,.  1969 
Houde  and  Richards,  1970 

LARVAE 

Description 

Barthelemy-Lefevre,  1955 

Belloc,  1955 

Bini,  1968 

Ehrenbaum,  1924 

Gorbunova,  1963 

Houde  and  Richards,  1969 

Houde  and  Richards,  1970 

Kazanova,  1962 

Klawe  and  Shimada,  1959 

Marchal,  1963b 

Marchal,  1963c 

Matsumoto,  1959 

Padoa,  1956 

Sanzo,  1909a 

Weeks,  1970 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Zhudova,  1969b 

Distribution 

Barthelemy-Lefevre,  1955 
Belloc,  1955 
Conand,  1970 
Gorbunova,  1963 
Gorbunova,  1965c 
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Gorbunova,  1966 

Gorbunova  and  Salabarria,  1967 

Kazanova,  1962 

Klawe,  1960a 

Klawe  and  Shimada,  1959 

Marchal,  1963c 

Matsumoto,  1959 

Richards,  1969b 

Richards  et  al.,  1969a 

Richards  et  al.,  1969b 

Richards  et  al.,  1970 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Zhudova,  1969b 

Collection  method 
Conand,  1970 
Weeks,  1970 

General  biology 
Conand,  1970 

Houde  and  Richards,  1969 
Houde  and  Richards,  1970 
Zhudova,  1969a 

JUVENILES 

Description 
Bini,  1968 
Demir,  M.,  1963a 
Gorbunova,  1963 
Klawe,  1961a 
Klawe  and  Shimada,  1959 
Marchal,  1963b 
Marchal,  1963c 
Matsumoto,  1959 
Potthoff  and  Richards,  1970 
Ueyanagi  and  Watanabe,  1962 

Distribution 
Bullis,  1955 
Demir,  M.,  1961 
Demir,  M.,  1963a 
De  Sylva  and  Rathjen,  1961 
Dragovich,  1970 
Gorbunova,  1963 
Gorbunova,  1965c 
Klawe,  1961a 
Klawe  and  Shimada,  1959 
Marchal,  1963c 
Matsumoto,  1959 


Potthoff  and  Richards,  1970 
Sund  and  Richards,  1967 


Collection  method 

Potthoff  and  Richards,  1970 


General  biology 
Bullis,  1955 
Demir,  M.,  1961 
De  Sylva  and  Rathjen,  1961 
Dragovich,  1970 
Potthoff  and  Richards,  1970 


Euthynnus  lineatus 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Calkins  and  Klawe,  1963 
Matsumoto,  1959 
Matsumoto,  1966b 
Mead,  1951 

Distribution 

Calkins  and  Klawe,  1963 
Klawe,  1963 
Klawe  et  al..  1970 
Matsumoto,  1959 
Mead,  1951 

Collection  method 
No  references  found 

General  biology- 
Klawe  et  al.,  1970 
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JUVENILES 

Description 

Calkins  and  Klawe,  1963 

Clemens,  1956 

Matsubara,  1955 

Matsumoto,  1959 

Mead,  1951 

Schaefer  and  Marr,  1948b 

Ueyanagi  and  Watanabe,  1962 

Distribution 

Calkins  and  Klawe,  1963 
Hunter  and  Mitchell,  1966 
Klawe,  1960b 
Klawe,  1963 
Matsumoto,  1959 
Mead,  1951 
Schaefer,  1948 
Schaefer,  1958 
Schaefer  and  Marr,  1948b 

Collection  method 
No  references  found 

General  biology 

Calkins  and  Klawe,  1963 
Clemens,  1956 


Grammatorcynus  hicarinatus 

EGGS 

Description 
No  references  found 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Jones  and  Kumaran,  1964 
Silas,  1963a 
Wade,  1951 


Distribution 

Gorbunova,  1965c 
Gorbunova,  1966 
Mori  et  al.,  1969 
Silas,  1963a 
Wade,  1951 

Collection  method 
Mori  et  al.,  1969 

General  biology 
No  references  found 

JUVENILES 

Description 

Jones  and  Kumaran,  1964 
Silas,  1963a 
Wade,  1951 

Distribution 

Gorbunova,  1965c 
Mori  et  al,  1969 
Silas,  1963a 
Wade,  1951 

Collection  method 
Mori  et  al.,  1969 

General  biology 
No  references  found 

Gymnosarda  unicolor 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Gorbunova,  1963 
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Distribution 
Gorbunova,  1963 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Jones  and  Silas,  1960 

Distribution 

No  references  found 

Collection  method 

Fisheries  Agency,  Japan,  1970a 

General  biology 

Fisheries  Agency,  Japan,  1970a 


Katsuwonidae 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 
Blackburn,  1965 
Sette  et  al.,  1954 

Collection  method 
Sette  et  al.,  1954 


General  biology 
Blackburn,  1965 
Mito,  1967 

JUVENILES 

Description 

No  references  found 

Distribution 
Watanabe,  1958 

Collection  method 
No  references  found 

General  biology 
No  references  found 

Katsuivonus  pelamis 

EGGS 

Description 
Kawasaki,  1965 
Mito,  1961 
Postel,  1963a 
Roux,  1961 
Waldron,  1963 

Distribution 

Gorbunova,  1965c 
Jones  and  Silas,  1963 
Matsuda,  1969 

Collection  method 
No  references  found 

General  biology 
Kawasaki,  1964 
Matsuda,  1969 

LARVAE 

Description 

Barthelemy-Lefevre,  1955 
Belloc,  1955 
Bini,  1968 
Ehrenbaum,  1924 
Gorbunova,  1963 
Howell  and  Juarez,  1954 
Ishiyama  and  Okada,  1957 
Jones,  1960a 


74 


Jones  and  Kumaran,  1964 

Jones  and  Silas,  1963 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1927 

Kawasaki,  1965 

Kazanova,  1962 

Kishinouye,  1926 

Kubo,  1966 

Marchal,  1963b 

Matsumoto,  1958 

Matsumoto,  1966b 

Matsumoto,  1968 

Mito,  1967 

Nakamura,  1959 

Nankai  Regional  Fisheries  Research 
Laboratory,  1967 

Ochiai,  1965 

Padoa,  1956 

Postel,  1963a 

Roux,  1961 

Shimada,  1951b 

Shirota,  1970 

Sun',  1960 

Ueyanagi  and  Watanabe,  1964 

Ueyanagi  et  al.,  1969a 

Wade,  1951 

Waldron,  1963 

Yabe,  1953b 

Yabe,  1955 

Yabe  and  Ueyanagi,  1962a 

Yabe  and  Ueyanagi,  1962b 

Yabe  et  al.,  1963 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Zhudova,  1969b 

Distribution 

AnonjTnous,  1970a 
Anonymous,  1970b 
Barkley,  1969 
Barthelemy-Lefevre,  1955 
Belloc,  1955 
Blackburn.  1965 
Brock,  1959 

Bureau  of  Commercial  Fisheries,  1963 
Conand,  1970 

Far  Seas   Fisheries  Research  Labora- 
tory, 1969 
Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1965 


Fisheries  Agency,  Japan,  1966 

Fisheries  Agency,  Japan,  1970b 

Gorbunova,  1963 

Gorbunova,  1965a 

Gorbunova,  1965c 

Gorbunova,  1966 

Gorbunova  and  Salabarria,  1967 

Hattori,  1965 

Jones,  1960a 

Jones  and  Kumaran,  1963 

Jones  and  Silas,  1963 

Joseph  and  Calkins,  1969 

Kawasaki,  1964 

Kawasaki,  1965 

Kazanova,  1962 

Klawe,  1960a 

Klawe,  19^3 

Klawe,  1969 

Klawe,  1970 

Kubo,  1966 

Lim  and  Lee,  1970 

Masuda,  1963 

Matsuda,  1969 

Matsumoto,  1958 

Matsumoto,  1966a 

Mori,  1970 

Nakamura,  1959 

Nakamura  and  Matsumoto,  1966 

Parin,  1968 

Postel,  1963a 

Richards,  1967 

Richards,  1969a 

Richards,  1969b 

Richards  et  al.,  1969a 

Richards  et  al.,  1969b 

Richards  et  al.,  1970 

Rothschild,  1963 

Rothschild,  1965 

Schaefer,  1948 

Schaefer,  1958 

Schaefer,  1959 

Schaefer,  1960 

Schaefer,  1961 

Sette  and  Rothschild,  1966 

Shimada,  1951b 

Simmons,  1969 

Strasburg,  1960 

Sun',  1960 

Ueyanagi,  1967a 

Ueyanagi,  1967b 

Ueyanagi,  1968a 

Ueyanagi,  1968b 
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Ueyanagi,  1969b 

Ueyanagi,  1969c 

Ueyanagi,  1970 

Ueyanagi  et  al.,  1969a 

Ueyanagi  et  al.,  1969b 

Wade,  1951 

Waldron,  1963 

Weeks,  1970 

Yabe,  1953b 

Yabe,  1954 

Yabe,  1955 

Yabe  and  Ueyanagi,  1962a 

Yabe  et  al.,  1963 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Zhudova,  1969b 

Collection  method 

Conand,  1970 

Fisheries  Agency,  Japan,  1964 

Fisheries  Agency,  Japan,  1966 

Fisheries  Agency,  Japan,  1970b 

Hattori,  1964 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1927 

Laurs,  1970 

Lim  and  Lee,  1970 

Masuda,  1963 

Nakamura,  1959 

Nakamura  and  Matsumoto,  1966 

Richards,  1969a 

Shimada,  1951b 

Strasburg,  1960 

Ueyanagi,  1967b 

Ueyanagi  et  al.,  1969b 

Yabe,  1953b 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 
Barkley,  1969 
Bini,  1952 
Blackburn,  1965 
Conand,  1970 

Fisheries  Agency,  Japan,  1964 
Joseph  and  Calkins,  1969 
Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 
Kagoshima  Prefectural   Fisheries  Sta- 
tion, 1927 


Kawasaki,  1964 
Kawasaki,  1965 
Lim  and  Lee,  1970 
Matsuda,  1969 
Matsumoto,  1960 
Matsumoto,  1966a 
Nakamura,  1959 
Rothschild,  1963 
Rothschild,  1965 
Shirota,  1970 
Strasburg,  1959 
Ueyanagi,  1967b 
Ueyanagi,  1968a 
Ueyanagi,  1968b 
Ueyanagi,  1969b 
Ueyanagi,  1969c 
Ueyanagi,  1970 
Zhudova,  1969a 

JUVENILES 

Description 

Bini,  1968 

Eckles,  1949 

Gorbunova,  1963 

Howell  and  Juarez,  1954 

Jones,  1960a 

Jones  and  Kumaran,  1964 

Jones  and  Silas,  1960 

Jones  and  Silas,  1963 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1927 

Kawasaki,  1965 

Kishinouye,  1919 

Kishinouye,  1922 

Kishinouye,  1924 

Kishinouye,  1926 

Klawe,  1961a 

Klawe  and  Shimada,  1959 

Marchal,  1963b 

Marr,  1948 

Marukawa,  1921 

Matsubara,  1955 

Matsumoto,  1961 

Matsumoto,  1968 

Ochiai,  1965 

Okamura  and  Marukawa,  1909 

Postel,  1963a 

Potthoff  and  Richards,  1970 

Schaefer  and  Marr,  1948a 
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Shimada,  1951a 

Shimada,  1951b 

Suda,  1953 

Ueyanagi  and  Watanabe,  1962 

Wade,  1950 

Waldron,  1963 


Distribution 

Anonymous,  1941 

Ashmole  and  Ashmole,  1967 

Bini,  1952 

Bureau  of  Commercial  Fisheries,  1963 

Bureau  of  Commercial  Fisheries,  1964 

Dragovich,  1970 

Eckles,  1949 

Fisheries  Agency,  Japan,  1964 

Fujino,  1970 

Gorbunova,  1963 

Gorbunova,  1965c 

Higgins,  1967 

Higgins,  1970 

Hotta,  1953 

Inanami,  1942 

Jones  and  Silas,  1963 

Kamimura,  1966 

Kawasaki,  1965 

Klawe,  1960b 

Klawe,  1961a 

Klawe,  1963 

Klawe  and  Shimada,  1959 

Koga,  1958 

Marr,  1948 

Matsuda,  1969 

Matsumoto,  1961 

Nakamura,  1959 

Nakamura,  1965 

Nakamura  and  Hiyama,  1957 

Nakamura  and  Matsumoto,  1966 

Nakamura  Research  Staff,  1949 

Okamura  and  Marukawa,  1909 

Potthoff  and  Richards,  1970 

Rothschild,  1965 

Schaefer,  1948 

Schaefer,  1958 

Schaefer,  1959 

Schaefer,  1960 

Schaefer,  1961 

Schaefer  and  Marr,  1948a 

Shimada,  1951a 

Shimada,  1951b 


Simmons,  1969 
Suda,  1953 
Tominaga,  1957 
Ueyanagi,  1965 
Ueyanagi,  1967b 
Wade,  1950 
Waldron,  1963 
Yabe  and  Mori,  1948 
Yabe  et  al.,  1963 

Collection  method 
Anonymous,  1941 

Bureau  of  Commercial  Fisheries,  1964 
Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1970a 
Hotta,  1953 
Hotta  and  Ogawa,  1955 
Inoue  et  al.,  1967 
Kamimura,  1966 
Koga,  1958 
Mori,  1969 
Nakamura,  1959 
Nomura,  1952 

Okamura  and  Marukawa,  1909 
Potthoff  and  Richards,  1970 
Schaefer  and  Marr,  1948a 
Shimada,  1951b 
Ueyanagi,  1965 
Ueyanagi,  1967b 
Yabe  et  al.,  1953 
Yabuta,  1953 

General  biology 
Bini,  1952 
Dragovich,  1970 
Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1970a 
Herald,  1951 
Higgins,  1970 
Hotta,  1953 
Inoue  et  al.,  1967 
Kamimura,  1966 
Kishinouye,  1917 
Kishinouye,  1924 
Marukawa,  1939 
Matsuda,  1969 
Nakamura,  1965 
Okamura  and  Marukawa,  1909 
Potthoff  and  Richards,  1970 
Tominaga,  1957 
Ueyanagi,  1967b 
Waldron,  1963 
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Yabe  and  Mori,  1948 
Yabe  et  al.,  1953 
Yabuta,  1953 


Orcynopsis  unicolor 

EGGS 

Description 

No  references  found 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Ehrenbaum,  1924 
Padoa,  1956 
goljan,  1948 
goljan,  1963 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 


RastreWger  sp. 

EGGS 

Description 

Boonprakob,  1963 
Boonprakob,  1965 

Distribution 

Boonprakob,  1963 
Boonprakob,  1965 
Jones  and  Rosa,  1967 
Panikkar,  1955 

Collection  method 
Boonprakob,  1965 

General  biology 
No  references  found 

LARVAE 

Description 

Boonprakob,  1965 
Matsui,  1963 
Matsui,  1970 
Peter,  1967 
Peter,  1969a 

Distribution 

Boonprakob,  1965 
Gorbunova,  1966 
Jones  and  Rosa,  1967 
Matsui,  1963 
Matsui,  1970 
Peter,  1967 
Peter,  1969a 

Collection  method 
Boonprakob,  1965 
Matsui,  1970 
Peter,  1969a 

General  biology 
Matsui,  1970 

JUVENILES 

Description 
Matsui,  1970 
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Distribution 

Jones  and  Rosa,  1967 

Collection  method 
No  references  found 

General  biology 
Jones  and  Rosa,  1967 
Rao,  K.  S.,  1964 


Rastrelliger  brachysoma 

EGGS 

Description 

No  references  found 

Distribution 
Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Gorbunova,  1965b 

Distribution 

Gorbunova,  1965b 
Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

No  references  found 

Distribution 

Goi'bunova,  1965c 

Collection  method 
Druzhinin,  1970 


General  biology 
Druzhinin,  1970 

Rastrelliger  faughni 

EGGS 

Description 
No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 
Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 
Manacop,  1956 

Distribution 
Manacop,  1956 

Collection  method 
No  references  found 

General  biology 
No  references  found 

Rastrelliger  kanagurta 

EGGS 

Description 

Balakrishnan,  1957 
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Delsman,  1926 
Delsman,  1931 
Devanesan  and  John,  1940 
Jones  and  Rosa,  1965 

Distribution 

Gorbunova,  1965c 

Collection  method 
Balakrishnan,  1957 

General  biology 

Jones  and  Rosa,  1965 

LARVAE 

Description 
Delsman,  1926 
Delsman,  1931 
Gorbunova,  1963 
Jones  and  Kumaran,  1964 

Distribution 

Balakrishnan,  1957 
Gorbunova,  1963 
Gorbunova,  1965c 
Kuthalingam,  1956 
Ueyangi  et  al,  1969b 

Collection  method 
Ueyanagi  et  al.,  1969b 

General  biology 
Balakrishnan,  1957 
Jones  and  Rosa,  1965 
Rao  and  Rao,  1957 

JUVENILES 

Description 

Appannasastry,  1969 
Jones  and  Kumaran,  1964 
Manacop,  1956 

Distribution 

Appannasastry,  1969 
Balakrishnan,  1957 
Basheeruddin  and  Nayar,  1962 
Chacko,  1955 
Gorbunova,  1965c 
Jones  and  Rosa,  1965 
Kishinouye,  1924 


Manacop,  1956 

Mori  et  al.,  1969 

Rao,  K.  v.,  1964 

Rao  and  Basheeruddin,  1953 

Sekharan,  1958 

Collection  method 
Druzhinin,  1970 
George  and  Annigeri,  1960 
Mori  et  al.,  1969 

General  biology 
Appannasastry,  1969 
Balakrishnan,  1957 
Bennet,  1967 

Bhimachar  and  George,  1952 
Druzhinin,  1970 
George,  1964 

George  and  Annigeri,  1960 
George  and  Banerji,  1968 
Manacop,  1956 
Pradhan,  1956 
Rao,  K.  v.,  1964 
Rao,  K.  V.  Narayana,  1964 
Rao  and  Basheeruddin,  1953 
Rao  and  Rao,  1957 
Sekharan,  1958 

Sarda  sp. 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Jones  and  Kumaran,  1964 

Klawe,  1961b 

Nankai  Regional  Fisheries  Laboratory, 

1967 
Ueyanagi  and  Ahlstrom,  1963 
Ueyanagi  et  al,  1963 


80 


Distribution 

Fisheries  Agency,  Japan,  1963 
Klawe,  1961b 
Yabe  et  al.,  1963 

Collection  method 

Fisheries  Agency,  Japan,  1963 

General  biology 
No  references  found 

JUVENILES 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


Sarda  chiliensis 

EGGS 

Description 
Ancieta,  1964 
Barnhart,  1927 
Orton,  1953a 
Orton,  1953b 

Distribution 
Ancieta,  1964 
Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 
Ancieta,  1964 
Barnhart,  1927 
Orton,  1953a 


Orton,  1953b 
Pinkas,  1961 

Distribution 
Ancieta,  1964 
Gorbunova,  1965c 
Pinkas,  1961 
Silas,  1964 

Collection  method 
Pinkas,  1961 

General  biology 
No  references  found 

JUVENILES 

Description 
Ancieta,  1964 
Klawe,  1961b 
Klawe,  1962 
Pinkas,  1961 

Distribution 
Ancieta,  1964 
Gorbunova,  1965c 
Klawe,  1961b 
Klawe,  1962 
Pinkas,  1961 

Collection  method 
Klawe,  1961b 
Klawe,  1962 
Pinkas,  1961 

General  biology 
Bini,  1952 


Sarda  orientalis 

EGGS 

Description 
Kamiya,  1922 
Mito,  1961 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 
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General  biology 
Kamiya,  1922 

LARVAE 

Description 

Gorbunova,  1963 
Mito,  1961 

Distribution 
Gorbunova,  1963 
Gorbunova,  1965c 
Silas,  1964 

Collection  method 
Hattori,  1964 

General  biology 
No  references  found 

JUVENILES 

Description 
Jones,  1961 

Jones  and  Kumaran,  1964 
Jones  and  Silas,  1960 
Kikawa  et  al.,  1963a 
Kishinouye,  1919 
Kishinouye,  1923 
Silas,  1963b 
Silas,  1964 

Distribution 

Gorbunova,  1965c 
Kikawa  et  al.,  1963a 
Silas,  1963b 

Collection  method 

Fisheries  Agency,  Japan,  1970a 
Inoue  et  al.,  1967 
Yabe  et  al.,  1953 

General  biology 

Fisheries  Agency,  Japan,  1970a 
Inoue  et  al.,  1967 
Inoue  et  al.,  1970 
Kumaran,'  1964b 
Silas,  1964 
Yabe  et  al.,  1953 


Sarda  sarda 

EGGS 

Description 
Altan,  1957a 
Banarescu,  1964 
Belloc,  1954 
Demir,  M.,  1957 
Demir,  M.,  1963b 
Demir  and  Demir,  1961 
Krotov,  1938 
Mel'nichuk,  1941 
Oven,  1959 
Padoa,  1956 
Parona,  1919 
Sanzo,  1909a 
Sanzo,  1932a 
Sette,  1943 
Silas,  1964 
Vodianitskii,  1936 
Vodianitskii  and  Kazanova,  1954 
Zusser,  1954 

Distribution 
Acara,  1957 

Dekhnik  and  Pavlovskaia,  1950 
Demir,  M.,  1963b 
Demir  and  Demir,  1961 
Georgiev  et  al.,  1963 
Gorbunova,  1965c 
Kosiakina,  1938 
Krotov,  1938 
Maliatskii,  1940 
Mayorova  and  Tkacheva,  1959 
Nikolov,  1960 
Vodianitskii,  1939 
Zusser,  1954 

Collection  method 
No  references  found 

General  biology 
Acara,  1957 
Demir,  M.,  1957 
Demir  and  Demir,  1961 
Mayorova  and  Tkacheva,  1959 
Mayorova  and  Tkacheva,  1960 
Oven,  1959 
Parona,  1919 
Sanzo,  1909a 
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Silas,  1964 
Vinohradov,  1948 

LARVAE 

Description 
Altan,  1957a 
Banarescu,  1964 
Belloc,  1954 
Bini,  1968 
Demir,  M.,  1963b 
Ehrenbaum,  1924 
Mel'nichuk,  1941 
Padoa,  1956 
Parona,  1919 
Sanzo,  1909a 
Sanzo,  1932a 
Vodianitskii,  1936 
Vodianitskii  and  Kazanova,  1954 
Zusser,  1954 

Distribution 

Dekhnik  et  al.,  1966 

Demir,  M.,  1963b 

Devedjian,  1926 

Georgiev  et  al.,  1963 

Gorbunova,  1965c 

Gorbunova,  1966 

Gorbunova  and  Salabarria,  1967 

Mayorova  and  Tkacheva,  1959 

Nikolov,  1960 

Vodianitskii,  1939 

Collection  method 
No  references  found 

General  biology 
Parona,  1919 
Sanzo,  1909a 
Vinohradov,  1948 

JUVENILES 

Description 
Banarescu,  1964 
Belloc,  1954 
Bini,  1968 
De  Buen,  1930 
De  Buen,  1932 
Demir,  M.,  1963b 
Idyll  and  de  Sylva,  1963a 
Klawe,  1961a 


Klawe  and  Shimada,  1959 
Meyer,  1956 
Padoa,  1956 
Soljan,  1948 
Soljan,  1963 

Distribution 
Borcea,  1929 
Borcea,  1933 
De  Buen,  1930 
De  Buen,  1932 
Demir,  M.,  1957 
Demir,  M.,  1963b 
Devedjian,  1926 
Furnestin  et  al.,  1958 
Gorbunova,  1965c 
Idyll  and  de  Sylva,  1963a 
Klawe,  1961a 
Klawe  and  Shimada,  1959 
Krotov,  1938 

Mayorova  and  Tkacheva,  1959 
Nikolov,  1960 
Niimann,  1953 
Numann,  1955 
Serbetis,  1955 
Zusser,  1954 

Collection  method 
No  references  found 

General  biology 
Krotov,  1938 
Meyer,  1956 
Niimann,  1955 
Parona,  1919 
Porumb  and  Porumb,  1959 

Scomber  sp. 

EGGS 

Description 

No  references  found 

Distribution 
Matuda,  1966 

Collection  method 
Matuda,  1966 

General  biology 
Matuda,  1966 
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LARVAE 

Description 

Ueyanagi  et  al.,  1963 

Distribution 
Hattori,  1964 
Klawe,  1969 
Matuda,  1966 
Yokota  et  al.,  1961 

Collection  method 
Hattori,  1964 
Matuda,  1966 

General  biology 
Hattori,  1964 
Matuda,  1966 
Yokota  et  al,  1961 

JUVENILES 

Description 

No  references  found 

Distribution 
Dragovich,  1970 
Hattori,  1964 

Collection  method 
Hattori,  1964 
Hotta  and  Ogawa,  1955 

General  biology 
Dragovich,  1970 
Hattori,  1964 
lizuka  and  Kotaki,  1969 

Scomber  australasicus 

EGGS 

Description 

Anonymous,  1966 
Mito,  1960 
Mito,  1961 

Distribution 

Anonymous,  1961 

Anonymous,  1962a 

Anonymous,  1962b 

Anonymous,  1965 


Anonymous,  1966 
Anonymous,  1969 
Matsuda,  1969 
Uchida  and  Dotsu,  1958 

Collection  method 
Anonymous,  1961 
Anonymous,  1962a 
Uchida  and  Dotsu,  1958 

General  biology 
Anonymous,  1961 
Anonymous,  1962a 
Anonymous,  1962b 
Anonymous,  1965 
Anonymous,  1966 
Anonymous,  1969 
Matsuda,  1969 
Mito,  1960 
Uchida  and  Dotsu,  1958 

LARVAE 

Description 
Mito,  1961 

Shimomura  and  Fukataki,  1957 
Yabe,  1953a 

Distribution 

Anonymous,  1961 

Anonymous,  1962a 

Anonymous,  1962b 

Anonymous,  1965 

Anonjonous,  1966 

Anonymous,  1969 

Matsuda,  1969 

Nomura,  1959 

Shimomura  and  Fukataki,  1957 

Tanoue,  1956 

Tanoue,  1961 

Tanoue  and  Tamari,  1960 

Uchida  and  Dotsu,  1958 

Yokota  et  al.,  1961 

Collection  method 
Anonymous,  1961 
Anonymous,  1962a 
Anonymous,  1966 
Nomura,  1959 

Shimomura  and  Fukataki,  1957 
Tanoue,  1961 
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Tanoue  and  Tamari,  1960 
Uchida  and  Dotsu,  1958 


Scomber  japonicus 

EGGS 


General  biology 
Anonymous,  1961 
Anonymous,  1962a 
Anonymous,  1962b 
Anonymous,  1965 
Anonymous,  1969 
Matsuda,  1969 

Shimomura  and  Fukataki,  1957 
Tanoue,  1956 
Tanoue,  1961 
Tanoue  and  Tamari,  1960 
Uchida  and  Dotsu,  1958 
Yokota  et  al.,  1961 


JUVENILES 

Description 
Manacop,  1956 
Shimomura  and  Fukataki,  1957 


Distribution 
Abe  et  a!.,  1968 
Anonymous,  1962b 
Anonymous,  1969 
Matsuda,  1969 

Shimomura  and  Fukataki,  1957 
Tanoue,  1956 
Tanoue,  1961 
Uchida  and  Dotsu,  1958 


Collection  method 

Shimomura  and  Fukataki,  1957 

Tanoue,  1961 

Uchida  and  Dotsu,  1958 


General  biology 
Anonymous,  1962b 
Anonymous,  1969 
Matsuda,  1969 

Shimomura  and  Fukataki,  1957 
Tanoue,  1956 
Tanoue,  1961 
Uchida  and  Dotsu,  1958 


Description 
Ahlstrom,  1956 
Dekhnik,  1959 
Demir,  N.,  1961 
Fry,  1936a 
Il'ina,  1951 

Jones  and  Kumaran,  1964 
Kamiya,  1916 
Kamiya,  1924 
Kamiya,  1925 
Kramer,  1960 
Kramer,  1969 
Mito,  196C 
Mito,  1961 
Motoda,  1955a 
Motoda,  1955b 
Ochiai,  1965 
Uchida  et  al.,  1958 
Watanabe,  1970 

Distribution 
Dekhnik,  1959 
Demir,  N.,  1961 
Devedjian,  1926 
Fry,  1936b 
Gorbunova,  1965c 
Hattori,  1965 
Il'ina,  1951 
Kamiya,  1916 
Kamiya,  1924 
Kamiya,  1925 
Kawasaki,  1968 
Kramer,  1960 
Kramer,  1969 
Matsuda,  1969 
Motoda,  1955a 
Motoda,  1955b 
Motoda  and  Anraku,  1955 
Ochiai,  1965 
Odate,  1961 
Okiyama,  1965 
Roedel,  1949 
Sano  and  Tamura,  1958 
Watanabe,  1970 
Zviagina,  1961 

Collection  method 
Dekhnik,  1959 
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Fukataki,  1956 

Kamiya,  1916 

Kamiya,  1925 

Kawasaki,  1968 

Kramer,  1960 

Motoda,  1955a 

Motoda,  1955b 

Motoda  and  Anraku,  1955 

Odate,  1961 

Okiyama,  1965 

Sano  and  Tamura,  1958 

Zviagina,  1961 

General  biology 
Dekhnik,  1959 
Fukataki,  1956 
Hattori,  1965 
irina,  1951 
Kamiya,  1916 
Kamiya,  1924 
Kamiya,  1925 
Kawasaki,  1968 
Kramer,  1960 
Matsuda,  1969 
Mito,  1960 
Motoda,  1955a 
Motoda,  1955b 
Motoda  and  Anraku,  1955 
Ochiai,  1965 
Odate,  1961 
Okiyama,  1965 
Sano  and  Tamura,  1958 
Watanabe,  1970 
Zviagina,  1961 

LARVAE 

Description 
Ahlstrom,  1956 
Bini,  1968 
Dekhnik,  1959 
Demir,  N.,  1961 
Ehrenbaum,  1924 
Fry,  1936a 

Jones  and  Kumaran,  1964 
Kamiya,  1916 
Kamiya,  1925 
Kramer,  1960 
Kramer,  1969 
Mito,  1961 
Mito,  1966 
Nomura,  1959 


Ochiai,  1965 
Padoa,  1956 
Roedel,  1949 
Shirota,  1970 
Uchida  et  al.,  1958 
Watanabe,  1970 

Distribution 
Ahlstrom,  1953 
Ahlstrom,  1954 
Ahlstrom,  1956 
Ahlstrom,  1958 
Ahlstrom,  1959 
Ahlstrom  and  Kramer,  1955 
Ahlstrom  and  Kramer,  1956 
Ahlstrom  and  Kramer.  1957 
Conand,  1970 
Dekhnik,  1959 
Demir,  N.,  1961 
Fry,  1936b 
Fukataki,  1956 
Gorbunova,  1965c 
Hattori,  1965 
Hattori,  1970 
Hayano,  1954 
Il'ina,  1951 
Kawasaki,  1968 
Kobayashi,  1960 
Kobayashi  and  Abe,  1962 
Kramer,  1960 
Kramer,  1969 
Kramer  and  Smith,  1970 
Matsuda,  1969 
Nomura,  1959 
Ochiai,  1965 
Odate,  1961 
Okiyama,  1965 
Roedel,  1949 
Uchida,  1954 
Watanabe,  1970 


Collection  method 
Conand,  1970 
Dekhnik,  1959 
Fukataki,  1956 
Hattori,  1970 
Kawasaki,  1968 
Kramer,  1960 
Nomura,  1959 
Odate,  1961 
Okiyama,  1965 
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General  biology 
Ahlstrom,  1959 
Dekhnik,  1959 
Fukataki,  1956 
Hattori,  1965 
Hattori,  1970 
Hayano,  1954 
Il'ina,  1951 
Kamiya,  1916 
Kamiya,  1925 
Kawasaki,  1968 
Kobayashi,  1960 
Kramer,  1960 
Kramer,  1969 
Kramer  and  Smith,  1970 
Matsuda,  1969 
Mito,  1967 

Nellen  and  Hempel,  1970 
Ochiai,  1965 
Odate,  1961 
Okiyama,  1965 
Sano  and  Tamura,  1958 
Shirota,  1970 
Uchida,  1954 
Watanabe,  1970 

JUVENILES 

Description 
Bini,  1968 

Jones  and  Kumaran,  1964 
Kishinouye,  1923 
Kramer,  1960 
Kramer,  1969 
Ochiai,  1965 
Roedel,  1949 
goljan,  1948 
Soljan,  1963 
Uchida  et  al.,  1958 
Watanabe,  1970 

Distribution 
Dragovich.  1970 
Gorbunova,  1965c 
Hattori.  1965 
Kawasaki,  1968 
Kobayashi,  1960 
Kramer,  1960 
Kramer,  1969 
Matsuda,  1969 
Ochiai,  1965 
Odate,  1961 


Uchida,  1954 
Watanabe,  1970 

Collection  method 
Kramer,  1960 
Odate,  1961 
Van  01st  and  Hunter,  1970 

General  biology 
Dragovich,  1970 
Hattori,  1965 
Kobayashi,  1960 
Kramer,  1960 
Kramer,  1969 
Matsuda,  1969 
Mitchell  and  Hunter,  1970 
Ochiai,  19G5 
Odate,  1961 

Van  01st  and  Hunter,  1970 
Watanabe,  1970 


Scomber  scombrus 

EGGS 

Description 

Banarescu,  1964 

Bigelow  and  Schroeder,  1953 

Bigelow  and  Welsh,  1925 

Borcea,  1929 

Borcea,  1933 

Dekhnik,  1959 

Demir  and  Arim,  1957 

Ehrenbaum,  1909 

Hildebrand  and  Schroeder,  1928 

Kamiya,  1916 

Le  Gall,  1938 

Lissner,  1938 

Padoa,  1956 

Sella  and  Ciacchi,  1925 

Sette,  1943 

Sparks,  1929 

Tracy,  1907 

Vodianitskii,  1936 

Vodianitskii  and  Kazanova,  1954 

Distribution 
Banarescu,  1964 
Bigelow  and  Schroeder,  1953 
Bigelow  and  Welsh,  1925 
Corbin,  1947 
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Demir  and  Arim,  1957 

Devedjian,  1926 

Gorbunova,  1965c 

Hildebrand  and  Schroeder,  1928 

Kandler,  1952 

Kandler,  1954 

Sette,  1943 

Sparks,  1929 

Steven,  1949 

Collection  method 
Corbin,  1947 
Sette,  1943 
Sparks,  1929 

General  biology 
Borcea,  1929 
Corbin,  1947 
Kandler,  1952 
Kandler,  1954 
Sette,  1943 
Tracy,  1907 

LARVAE 

Description 
Banarescu,  1964 
Bigelow  and  Schroeder,  1953 
Bigelow  and  Welsh,  1925 
Bini,  1968 
Cunningham,  1891a 
Cunningham,  1891b 
Dekhnik,  1959 
Ehrenbaum,  1909 
Ehrenbaum,  1923 
Ehrenbaum,  1924 
Le  Gall,  1938 
Lissner,  1938 
Padoa,  1956 
Sella  and  Ciacchi,  1925 
Sette,  1943 
Vodianitskii  and  Kazanova,  1954 

Distribution 

Bigelow  and  Schroeder,  1953 
Bigelow  and  Welsh,  1925 
Clark  et  al.,  1969 
Corbin,  1947 
Demir  and  Arim,  1957 
Ehrenbaum,  1923 
Gorbunova,  1965c 
Gorbunova,  1966 


Karlovac,  1961 
Karlovac,  1962 
Muller,  1970 
Sette,  1943 
Steven,  1949 

Collection  method 
Corbin,  1947 
Muller,  1970 

Nellen  and  Henipel,  1970 
Sette,  1943 

General  biology 
Corbin,  1947 
Demir  and  Arim,  1957 
Kandler,  1961 
Karlovac,  1961 
Karlovac,  1962 
Lebour,  1918 
Marr,  1956 
Miiller,  1970 

Nellen  and  Hempel,  1970 
Sette,  1943 


JUVENILES 

Description 

Banarescu,  1964 

Bigelow  and  Schroeder,  1953 

Bigelow  and  Welsh,  1925 

Bini,  1968 

Ehi-enbaum,  1909 

Ehrenbaum,  1923 

Le  Gall,  1938 

Padoa,  1956 

Sette.  1943 

DlSTRIBl'TION 

Bigelow  and  Schroeder,  1953 
Bigelow  and  Welsh,  1925 
Demir  and  Arim,  1957 
Dragovich,  1970 
Ehrenbaum,  1923 
Gorl)unova,  1965c 
Karlovac,  1961 
Karlovac,  1962 
Nellen  and  Hempel,  1970 
Parsons  and  Hodder,  1970 
Serbetis,  1955 
Sette,  1943 
Steven,  1948 
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Collection  method 

Nellen  and  Hempel,  1970 
Sette,  1943 

General  biology 

Demir  and  Arim,  1957 

Dragovich,  1970 

Karlovac,  1961 

Karlovac,  1962 

Lebour,  1918 

Nellen  and  Hempel,  1970 

Sette,  1943 

Steven,  1948 

Steven,  1949 

Steven,  1952 

Scomberomorus  sp. 

EGGS 

Description 

No  references  found 

Description 

No  references  found 

Collection  method 
No  references  found 

General  biology 
Peter,  1969b 

LARVAE 

Description 

Gorbunova,  1963 

Distribution 
Gorbunova,  1963 
Gorbunova,  1966 
Gorbunova  and  Salabarria,  1967 

Collection  method 
Hattori,  1964 

General  biology 
Peter,  1969b 

JUVENILES 

Distribution 

Ehrenbaum,  1924 


Klawe,  1961a 

Distribution 
Klawe,  1961a 

Collection  method 
No  references  found 

General  biology 
No  references  found 

Scomberomorus  cavalla 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


LARVAE 

Description 
Wollam,  1970 

Distribution 
Wollam,  1970 

Collection  method 
Wollam,  1970 

General  biology 
Wollam,  1970 

JUVENILES 

Description 
Wollam,  1970 

Distribution 
Wollam,  1970 

Collection  method 
Wollam,  1970 
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General  biology 
Wollam,  1970 


Scomberomorus  chinense 


EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


Scomberomorus  commerson 

EGGS 

Description 
Chacko,  1950 
Jones  and  Kumaran,  1964 
Mito,  1960 
Mito,  1961 
Munro,  1943a 

Distribution 
Chacko,  1950 
Gorbunova,  1965c 

Collection  method 
Chacko,  1950 

General  biology 
No  references  found 


LARVAE 

Description 

No  references  found 

Distribution 
No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


JUVENILES 

Description 

Kishinouye,  1924 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


LARVAE 

Description 
Chacko,  1950 
Gorbunova,  1965b 
Jones,  1962 

Jones  and  Kumaran,  1964 
Mito,  1961 
Munro,  1943a 

Distribution 
Chacko,  1950 
Gorbunova,  1965b 
Gorbunova,  1965c 

Collection  method 
Chacko,  1950 

General  biology 
No  references  found 


JUVENILES 

Description 
Jones,  1962 

Jones  and  Kumaran,  1964 
Kishinouye,  1923 
Smith,  1949 
Williams,  1964 
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Distribution 

Basheeruddin  and  Nayar,  1962 
Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
Kumaran,  1964a 
Rao,  K.  S.,  1964 
Tongyai,  1970 


Scomberomorus  concolor 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Fitch  and  Flechsig,  1949 
Klawe,  1966 

Distribution 

Fitch  and  Flechsig,  1949 
Klawe,  1966 


Collection  method 
No  references  found 

General  biology 
No  references  found 

Scomberomorus  guttatus 

EGGS 

Description 
Delsman,  1931 
Mito,  1960 
Mito,  1961 
Vijayaraghavan,  1955 

Distribution' 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 
Delsman,  1931 

Delsman  and  Hardenburg,  1934 
Gorbunova,  1965b 
Jones,  1962 

Jones  and  Kumaran,  1964 
Mito,  1961 
Vijayaraghavan,  1955 

Distribution 

Gorbunova,  1965b 
Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Herre  and  Myers,  1937 

Jones,  1962 

Jones  and  Kumaran,  1964 
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Kaikini,  1960 
Kishinouye,  1923 
Vijayaraghavan,  1955 

Distribution 

Basheeruddin  and  Nayar,  1962 
Gorbunova,  1965c 
Herre  and  Myers,  1937 
Kaikini,  1960 
Mergeron,  1970 

Collection  method 
Mergeron,  1970 

General  biology 
Kumaran,  1964a 
MerQeron,  1964 
Rao,  K.  S.,  1964 
Venkataraman,  1960 
Vijayaraghavan,  1955 


Scomheromorus  lineolatus 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 
Jones,  1962 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


JUVENILES 

Description 

No  references  found 

Distribution 
Mergeron,  1970 

Collection  method 
Mergeron,  1970 

General  biology 
Kuthalingam,  1959 
Mergeron,  1970 
Rao,  K.  S.,  1964 


Scomberomorus  maculatus 

EGGS 

Description 
Earll,  1884 

Hildebrand  and  Schroeder,  1928 
Ryder,  1882 
Smithri907 
Tracy,  1907 

Distribution 

Gorbunova,  1965c 

Hildebrand  and  Schroeder,  1928 

Smith,  1907 

Tracy,  1907 
Collection  method 

No  references  found 

General  biology 
Earll,  1882 
Earll,  1884 
Kite,  1885 
Klima,  1959 
Ryder,  1882 
Smiley,  1881 
Smith,  1907 
Tracy,  1907 
Verrill,  1880 
Wood,  1885 

LARVAE 

Description 

Hildebrand  and  Cable,  1938 
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Ryder,  1882 
Wollam,  1970 

Distribution 

Gorbunova,  1965c 
Wollam,  1970 

Collection  method 
Wollam,  1970 

General  biology 
Earll,  1882 
Earll,  1884 
Ryder,  1882 
Smiley,  1881 
Verrill,  1880 
Wollam,  1970 

JUVENILES 

Description 

Hildebrand  and  Cable,  1938 
Wollam,  1970 

Distribution 

Gorbunova,  1965c 
Wollam,  1970 

Collection  method 
Wollam,  1970 

General  biology 
Wollam,  1970 


Scomberomorus  niphonius 

EGGS 

Description 
Kamiya,  1922 
Kamiya,  1924 
Mito,  1960 
Mito,  1961 
Mito,  1966 
Sha  et  al.,  1966 

Distribution 
Gorbunova,  1965c 
Kamiya,  1922 
Kamiya,  1924 


Collection  method 
Sha  et  al.,  1966 

General  biology 
Kamiya,  1924 
Mito,  1960 
Sha  et  al.,  1966 

LARVAE 

Description 
Mito,  1961 
Mito,  1966 
Sha  et  al.,  1966 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
Mito,  1967 
Sha  et  al.,  1966 

JUVENILES 

Description 

Kishinouye,  1923 
Sha  et  al.,  1966 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
Sha  et  al.,  1966 

Scomberomorus  queenslandicus 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 
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General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Jones  and  Silas,  1964 
Munro,  1943b 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

Scomberomorus  regalis 

EGGS 


Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 
Hubbs,  1936 

Distribution 
Hubbs,  1936 

Collection  method 
No  references  found 

General  biology 
No  references  found 

Scomber omorus  semifasciatus 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 


Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 


General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 
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JUVENILES 

Description 

Jones  and  Silas,  1964 
Munro,  1943b 

Distribution 
Munro,  1943b 

Collection  method 
No  references  found 

General  biology 
Munro,  1943b 

Scomberomorus  sierra 

EGGS 

Description 

No  references  found 


Klawe,  1966 
Matsubara,  1955 
Matsumoto,  1968 
Mead,  1951 

Distribution 
Eckles,  1949 
Fitch  and  Flechsig,  1949 
Klawe,  1966 
Mead,  1951 

Collection  method 
No  references  found 

General  biology 
Clemens,  1956 
Herald,  19j1 

Scomberomorus  sinensis 

EGGS 


Distribution 

No  references  found 


Description 

No  references  found 


Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 
Klawe,  1966 
Matsumoto,  1968 

Distribution 
Klawe,  1966 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 
Clemens,  1956 
Eckles,  1949 
Fitch  and  Flechsig,  1949 


Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Blanc  et  al.,  1965 
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D'Aubenton  and  Blanc,  1965 

Distribution 

D'Aubenton  and  Blanc,  1965 

Collection  method 
No  references  found 

General  biology 

D'Aubenton  and  Blanc,  1965 

Scomberomorus  tritor 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 


Collection  method 
No  references  found 

General  biology 
No  references  found 


Scombridae 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 


Collection  method 
Matsumoto  et  al.,  1966 
Matsumoto  et  al,  1969 
Ueyanagi  and  Ahlstrom,  1963 


General  biology 
Kunitsyn,  1968 
Matsumoto  et  al. 
Peter,  1969b 


1969 


LARVAE 

Description 

Zharov  and  Zhudova,  1967 
Zhudova,  1969a 


LARVAE 

Description 

Matsumoto  et  al,  1969 


Distribution 
Conand,  1970 

Zharov  and  Zhudova,  1967 
Zhudova,  1969a 

Collection  method 
Conand,  1970 

General  biology 
Conand,  1970 
Zhudova,  1969a 

JUVENILES 


Distribution 

Clark  et  al.,  1969 

Fisheries  Agency,  Japan,  1964 

Collection  method 

Fisheries  Agency,  Japan,  1963 
Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1968 
Fisheries  Agency,  Japan,  1969 
Matsumoto  et  al,  1966 
Matsumoto  et  al.,  1969 
Ueyanagi  and  Ahlstrom,  1963 
Uevanagi  et  al.,  1963 


Description 

No  references  found 

Distribution 

No  references  found 


General  biology 

Fisheries  Agency,  Japan,  1966 
Kunitsyn,  1968 
Matsumoto  et  a!.,  1969 
Peter,  1969b 
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JUVENILES 

Description 

No  references  found 

Distribution 

Ashmole  and  Ashmole,  1967 
Ashmole  and  Ashmole,  1968 
Basheeruddin  and  Nayar,  1962 
Dragovich,  1970 
Weeks,  1970 

Collection  method 
Matsumoto  et  al.,  1966 
Matsumoto  et  al.,  1969 

General  biology 
Dragovich,  1970 


Thunnidae 

EGGS 

Description 
Nakamura,  1959 

Distribution 
No  references  found 

Collection  method 
No  references  found 


Collection  method 
Aboussouan,  1965 
Fisheries  Agency,  Japan,  1963 
Nellen  and  Hempel,  1970 
Sette  et  al.,  1954 
Ueyanagi,  1965 
Ueyanagi,  1967b 

General  biology 
Aboussouan,  1965 
Blackburn,  1965 
Mito,  1967 
Nakamura,  1959 
Peter,  1969b 
Ueyanagi,  1966b 
Ueyanagi,  1967b 

JUVENILES 

Description 

No  references  found 

Distribution 
Scaccini,  1959 
Scaccini,  1967a 
Ueyanagi,  1967b 
Watanabe,  1958 

Collection  method 
Mori,  1969 
Ueyanagi,  1967b 
Yabuta,  1953 


General  biology 
Peter,  1969b 

LARVAE 

Description 

Aboussouan,  1969 
Wickstead,  1965 

Distribution 

Aboussouan,  1965 
Aboussouan,  1969 
Blackburn,  1965 
Dekhnik  et  al.,  1966 
Fisheries  Agency,  Japan,  1963 
Fursa,  1969 
Sette  et  al.,  1954 
Ueyanagi,  1967b 
Wade,  1951 


General  biology 
Scaccini,  1959 
Scaccini,  1961a 
Ueyanagi,  1966b 
Ueyanagi,  1967b 
Yabuta,  1953 

Thunnus  sp. 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 
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General  biology 
No  references  found 

LARVAE 

Description 

Gorbunova,  1963 

Klawe,  1961a 

Klawe  and  Shimada,  1959 

Sun',  1960 

Ueyanagi  and  Ahlstrom,  1963 

Yabe  and  Ueyanagi,  1962a 

Yabe  and  Ueyanagi,  1962b 

Zhudova,  1969b 

Distribution 

Barthelemy-Lefevre,  1955 

Gorbunova,  1963 

Jones  and  Kumaran,  1963 

Klawe,  1960a 

Klawe,  1961a 

Klawe  and  Shimada,  1959 

Mori,  1970 

Sun',  1960 

Yabe  and  Ueyanagi,  1962a 

Yabe  and  Ueyanagi,  1962b 

Zhudova,  1969b 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Fowler,  1944 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1927 

Kishinouye,  1926 

Klawe,  1961a 

Klawe  and  Shimada,  1959 

Distribution 
Dragovich,  1970 
Fowler,  1944 
Klawe,  1961a 
Klawe  and  Shimada,  1959 
Parin,  1967b 


Collection  method 
No  references  found 

General  biology 
Dragovich,  1970 

Thunnus  alalunga 

EGGS 

Description 
Belloc,  1954 
Le  Gall,  1949 
Padoa,  1956 
Parona,  1919 
Sanzo,  1909a 
Sanzo,  1925 
Sanzo,  1933 
Yoshida  and  Otsu,  1963 

Distribution 

Gorbunova,  1965c 
Postel,  1963b 

Collection  method 
No  references  found 

General  biology 
Sanzo,  1909a 

LARVAE 

Description 
Belloc,  1954 
Bini,  1968 
Ehrenbaum,  1924 
Gorbunova,  1963 
Jones  and  Kumaran,  1964 
Kazanova,  1962 
Le  Gall,  1949 
Liitken,  1880 
Liitken,  1881 
Matsumoto,  1962 
Matsumoto,  1966b 
Nankai    Regional    Fisheries    Research 

Laboratory,  1967 
Padoa,  1956 
Sanzo,  1909a 
Sanzo,  1925 
Sanzo,  1933 
Scaccini,  1967b 
Scaccini,  1968 
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Sella,  1924 

Ueyanagi,  1966a 

Ueyanagi,  1969b 

Ueyanagi  and  Watanabe,  1964 

Ueyanagi  et  al.,  1963 

Ueyanagi  et  al.,  1969a 

Yabe  et  al.,  1963 

Yoshida  and  Otsu,  1963 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Distribution 

Far  Seas   Fisheries  Research   Labora- 
tory, 1969 
Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1966 
Fisheries  Agency,  Japan,  1970b 
Gorbunova,  1963 
Gorbunova,  1965a 
Gorbunova,  1965c 
Gorbunova,  1966 
Gorbunova  and  Salabarria,  1967 
Hayasi  et  al.,  1970 
Kazanova,  1962 
Le  Danois,  1951 
Lutken,  1880 
Matsumoto,  1962 
Matsumoto,  1966a 
Nakamura  and  Matsumoto,  1966 
Parin,  1968 
Postel,  1963b 
Richards,  1967 
Richards,  1969a 
Schaefer,  1948 
Ueyanagi,  1967a 
Ueyanagi,  1967b 
Ueyanagi,  1968b 
Ueyanagi,  1969b 
Ueyanagi,  1969c 
Ueyanagi  et  al.,  1969a 
Yoshida  and  Otsu,  1963 
Zharov  and  Zhudova,  1967 
Zhudova,  1969a 

Collection  method 

Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1966 
Fisheries  Agency,  Japan,  1970b 
Nakamura  and  Matsumoto,  1966 
Richards.  1969a 
Sella,  1924 
Ueyanagi,  1967b 


General  biology 

Fisheries  Agency,  Japan,  1964 
Hayasi  et  al.,  1970 
Matsumoto,  1966a 
Sanzo,  1909a 
Ueyanagi,  1967b 
Ueyanagi,  1968b 
Ueyanagi,  1969c 
Zhudova,  1969a 

JUVENILES 

Description 
Asano,  1964 
Jones  and  Silas,  1960 
Kishinouye,  1923 
Lutken,  1P81 
Matsumoto,  1963 
Padoa,  1956 
Postel,  1962 
Postel,  1964 
Sella,  1924 

Ueyanagi  and  Watanabe,  1962 
Watson  and  Mather,  1961 
Yabe  et  al.,  1958 
Yoshida,  1965 

Distribution 
Asano,  1964 

Ashmole  and  Ashmole,  1967 
Demir,  M.,  1961 
Fisheries  Agency,  Japan,  1966 
Gorbunova,  1965c 
Hayasi  et  al.,  1970 
Higgins,  1967 
Higgins,  1970 
Le  Danois,  1951 
Nakamura,  1959 
Postel,  1963b 
Schaefer,  1948 
Ueyanagi,  1967b 
Ueyanagi  and  Watanabe,  1962 
Yabe  et  al.,  1958 
Yabe  et  al.,  1963 
Yoshida,  1965 
Yoshida,  1968 

Collection  method 

Fisheries  Agency,  Japan,  1966 
Nakamura,  1959 
Sella,  1924 
Ueyanagi,  1967b 
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Yabe  et  al.,  1958 

General  biology 
Asano,  1964 
Demir,  M.,  1961 
Hayasi  et  al.,  1970 
Higgins,  1970 
Kishinouye,  1917 
Ueyanagi,  1967b 
Yoshida,  1968 
Yoshida  and  Otsu,  1963 

Thunnus  albacares 

EGGS 

Description 

Anonymous,  1970a 
Anonymous,  1970b 
Fisheries  Agency,  Japan,  1970a 

Distribution 

Gorbunova,  1965c 

Collection  method 
Anonymous,  1970a 
Anonymous,  1970b 

General  biology 

Fisheries  Agency,  Japan,  1970a 

LARVAE 

Description 

Anonymous,  1970a 
Anonymous,  1970b 
Bellon,  1954b 

Fisheries  Agency,  Japan,  1970a 
Gorbunova,  1963 
Jones,  1960a 

Jones  and  Kumaran,  1964 
Kazanova,  1962 
Marchal,  1963a 
Marchal,  1963b 
Matsubara,  1955 
Matsumoto,  1958 
Matsumoto,  1966b 
Mead,  1951 
Mimura  et  al.,  1963a 
Nakamura,  1959 

Nankai  Regional  Fisheries  Laboratory, 
1967 


Ochiai,  1965 

Schaefer  et  al.,  1963 

Shirota,  1970 

Sun',  1960 

Ueyanagi,  1966a 

Ueyanagi,  1969b 

Ueyanagi  and  Watanabe,  1964 

Ueyanagi  et  al.,  1969a 

Wade,  1950 

Wade,  1951 

Yabe  and  Ueyanagi,  1962a 

Yabe  and  Ueyanagi,  1962b 

Yabe  et  al.,  1963 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Zhudova,  1969b 

Distribution 

Anonymous,  1970a 
Anonymous,  1970b 
Bellon,  1954b 
Blackburn,  1965 
Brock,  1959 
Conand,  1970 

Far  Seas   Fisheries  Research   Labora- 
tory, 1969 
Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1966 
Fisheries  Agency,  Japan,  1970b 
Fursa,  1969 
Gorbunova,  1963 
Gorbunova,  1965a 
Gorbunova,  1965c 
Gorbunova,  1966 
Gorbunova  and  Salabarria,  1967 
Hayasi  et  al.,  1970 
Hattori,  1965 
Jones,  1960a 

Jones  and  Kumaran,  1963 
Kazanova,  1962 
Klawe,  1958 
Klawe,  1961c 
Klawe,  1963 
Klawe,  1969 
Klawe  et  al.,  1970 
Marchal,  1963a 
Matsumoto,  1958 
Matsumoto,  1966a 
Mead,  1951 
Mimura  et  al.,  1963a 
Mori,  1970 
Murphy  and  Pella,  1966 
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Nakamura,  1959 

Nakamura  and  Matsumoto,  1966 

Ochiai,  1965 

Parin,  1968 

Richards,  1967 

Richards,  1969a 

Richards,  1969b 

Richards  et  al.,  1969a 

Richards  et  al.,  1969b 

Richards  et  al.,  1970 

Rothschild,  1963 

Schaefer,  1948 

Schaefer,  1958 

Schaefer,  1959 

Schaefer,  1960 

Schaefer  et  al.,  1963 

Sette  et  al.,  1954 

Strasburg,  1960 

Sun',  1960 

Ueyanagi,  1966b 

Ueyanagi,  1967a 

Ueyanagi,  1967b 

Ueyanagi,  1968b 

Ueyanagi,  1969b 

Ueyanagi,  1969c 

Ueyanagi  et  al.,  1969a 

Ueyanagi  et  al.,  1969b 

Wade,  1950 

Wade,  1951 

Yabe  and  Ueyanagi,  1962a 

Yabe  and  Ueyanagi,  1962b 

Yabe  et  al.,  1963 

Yabe,  1954 

Yamanaka,  1966 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Zhudova,  1969b 

Collection  method 
Anonymous,  1970a 
Anonymous,  1970b 
Conand,  1970 

Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1966 
Fisheries  Agency,  Japan,  1970b 
Hayasi  et  al.,  1970 
Klawe,  1958 
Nakamura,  1959 
Nakamura  and  Matsumoto,  1966 
Richards,  1969a 
Sette  et  al,  1954 
Strasburg,  1960 


Ueyanagi,  1967b 
Ueyanagi  et  al.,  1969b 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 
Blackburn,  1965 
Conand,  1970 

Fisheries  Agency,  Japan,  1964 
Fisheries  Agency,  Japan,  1970a 
Hayasi  et  al.,  1970 
Klawe  et  al,  1970 
Matsumoto,  1960 
Matsumoto,  1966a 
Mori,  1970 
Ochiai,  1965 
Schaefer,  '961 
Shirota,  1970 
Strasburg,  1959 
Ueyanagi,  1967b 
Ueyanagi,  1968b 
Ueyanagi,  1969c 
Yamanaka,  1966 
Zhudova,  1969a 

JUVENILES 

Description 

Anonymous,  1970a 

Anonymous,  1970b 

Bellon,  1954b 

Greenhood,  1952 

Jones  and  Kumaran,  1964 

Jones  and  Silas,  1960 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1926 

Kagoshima  Prefectural  Fisheries  Sta- 
tion, 1927 

Kishinouye,  1919 

Kishinouye,  1924 

Kishinouye,  1926 

Klawe,  1959 

Klawe  and  Shimada,  1959 

Marchal,  1963a 

Marchal,  1963b 

Matsubara,  1955 

Matsumoto,  1961 

Mead,  1951 

Mimura  et  al.,  1963a 

Nakamura  and  Kikawa,  1966 

Ochiai,  1965 

Postel,  1962 
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Postel,  1964 

Rossignol  and  Repelin,  1962 

Schaefer  and  Marr,  1948a 

Schaefer  et  al.,  1963 

Ueyanagi  and  Watanabe,  1962 

Wade,  1950 

Wade,  1951 

Watson  and  Mather,  1961 

Yabe  et  al.,  1958 

Distribution 

Anonymous,  1970a 

Anonymous,  1970b 

Ashmole  and  Ashmole,  1967 

Ashmole  and  Ashmole,  1968 

Bellon,  1954b 

Bini,  1952 

Clemens,  1955 

Fisheries  Agency,  Japan,  1966 

Gorbunova,  1965c 

Hayasi  et  al..  1970 

Higgins,  1967 

Higgins,  1970 

Idyll  and  de  Sylva,  1963c 

Klawe,  1963 

Klawe  and  Shimada,  1959 

Marchal,  1963a 

Matsumoto,  1961 

Mead,  1951 

Mimura  et  al.,  1963a 

Nakamura,  1959 

Nakamura,  1965 

Ochiai,  1965 

Parin,  1968 

Schaefer,  1948 

Schaefer,  1958 

Schaefer,  1959 

Schaefer,  1960 

Schaefer  and  Marr,  1948a 

Schaefer  et  al.,  1963 

Ueyanagi,  1966b 

Ueyanagi,  1967b 

Ueyanagi  and  Watanabe,  1962 

Wade,  1950 

Wade,  1951 

Yabe  et  al.,  1958 

Yabe  et  al,  1963 

Yamanaka,  1966 

Collection  method 
Anonymous,  1970a 
Anonymous,  1970b 


Clemens,  1955 

Fisheries  Agency,  Japan,  1966 

Hayasi  et  al.,  1970 

Inoue  et  al.,  1967 

Nakamura,  1959 

Schaefer  and  Marr,  1948a 

Ueyanagi,  1965 

Ueyanagi,  1967b 

Yabe  et  a!.,  1953 

Yabe  et  al.,  1958 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 
Bini,  1952 
Hayasi  et  al.,  1970 
Higgins,  1970 
Inoue  et  al.,  1967 
Mimura  et  al.,  1963a 
Nakamura,  1965 
Ueyanagi,  1965 
Ueyanagi,  1967b 
Yabe  et  al.,  1953 
Yamanaka,  1966 


Thunnus  atlanticus 

EGGS 

Description 

No  I'eferences  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

No  references  found 

Distribution 

Gorbunova  and  Salabarria,  1967 

Collection  method 
No  references  found 
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General  biology 
No  references  found 

JUVENILES 

Description 

Idyll  and  de  Sylva,  1963b 

Klawe,  1961a 

Klawe  and  Shimada,  1959 

Nakamura  and  Kikawa,  1966 

Potthoff  and  Richards,  1970 

Watson,  1962 

Watson  and  Mather,  1961 

Distribution 
Dragovich,  1970 
Idyll  and  de  Sylva,  1963b 
Klawe,  1961a 
Klawe  and  Shimada,  1959 
Potthoff  and  Richards,  1970 

Collection  method 

Potthoff  and  Richards,  1970 

General  biology 
Dragovich,  1970 
Potthoff  and  Richards,  1970 


Thunnus  maccoyii 

EGGS 

Description 

No  references  found 

Distribution 

No  references  found 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Nankai    Regional    Fisheries    Research 

Laboratory,  1967 
Ueyanagi,  1969a 
Ueyanagi,  1969b 


Ueyanagi  et  al.,  1969a 
Yabe  et  al.,  1966 

Distribution 

Chiomi,  1970 

Far  Seas  Fisheries  Research  Labora- 
tory, 1969 

Nankai  Regional  Fisheries  Research 
Laboratory,  1967 

Ueyanagi,  1966b 

Ueyanagi,  1969a 

Ueyanagi,  1969b 

Ueyanagi  et  al.,  1969a 

Yabe  et  al.,  1966 

Collection  method 
No  refererces  found 

General  biology 
Ueyanagi,  1969a 

JUVENILES 

Description 

Nakamura  and  Kikawa,  1966 
Yabe  et  al.,  1966 

Distribution 
Chiomi,  1970 
Robins,  1963 
Ueyanagi,  1966b 
Yabe  et  al.,  1966 

Collection  method 
No  references  found 

General  biology 
Robins,  1963 


Thunnus  obesus 


EGGS 

Description 

Anonymous,  1970a 
Anonymous,  1970b 
Kume,  1962 
Mimura  et  al.,  1963b 
Mito,  1961 
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Distribution 

Anonymous,  1970a 
Anonymous,  1970b 
Gorbunova,  1965c 
Mimura  et  al.,  1963b 

Collection  method 
Anonymous,  1970a 
Anonymous,  1970b 

General  biology 

Alverson  and  Peterson,  1963 
Anonymous,  1970a 
Anonymous,  1970b 
Kume,  1962 
Mimura  et  al.,  1963b 
Nakamura  and  Hiyama,  1957 

LARVAE 

Description 

Alverson  and  Peterson,  1963 

Anonymous,  1970a 

Anonymous,  1970b 

Gorbunova,  1963 

Gorbunova,  1965b 

Jones  and  Kumaran,  1964 

Kume,  1962 

Matsumoto,  1962 

Matsumoto,  1966b 

Mimura  et  al,  1963b 

Mito,  1961 

Nankai    Regional    Fisheries    Research 

Laboratory,  1967 
Ueyanagi,  1966a 
Ueyanagi,  1969b 
Ueyanagi  and  Watanabe,  1964 
Ueyanagi  et  al.,  1963 
Ueyanagi  et  al.,  1969a 
Ya'be  et  al.,  1963 
Zharov  and  Zhudova,  1967 
Zhudova,  1969a 
Zhudova,  1969b 

Distribution 
Alverson  and  Peterson,  1963 
Anonymous,  1970a 
Anonymous,  1970b 
Barthelemy-Lefevre,  1955 
Far  Seas  Fisheries  Research  Labora- 
tory, 1969 
Fisheries  Agency,  Japan,  1970b 


Fursa,  1969 

Gorbunova,  1963 

Gorbunova,  1965a 

Gorbunova,  1965b 

Gorbunova,  1965c 

Gorbunova,  1966 

Gorbunova  and  Salabarria,  1967 

Hayasi  et  al.,  1970 

Matsumoto,  1962 

Matsumoto,  1966a 

Mimura  et  al,  1963b 

Mori,  1970 

Nakamura  and  Matsumoto,  1966 

Parin,  1968 

Richards,  1967 

Richards,  1969a 

Richards,  1969b 

Richards  et  al.,  1969a 

Richards  et  al.,  1969b 

Richards  et  al.,  1970 

Ueyanagi,  1967a 

Ueyanagi,  1967b 

Ueyanagi,  1968b 

Ueyanagi,  1969b 

Ueyanagi,  1969c 

Ueyanagi  et  al.,  1969a 

Ueyanagi  et  al.,  1969b 

Zharov  and  Zhudova,  1967 

Zhudova,  1969a 

Zhudova,  1969b 

Collection  method 

Fisheries  Agency,  Japan,  1970b 
Nakamura  and  Matsumoto,  1966 
Richards,  1969a 
Ueyanagi,  1967b 
Ueyanagi  et  al.,  1969b 

General  biology 
Anonymous,  1970a 
Anon>Tnous,  1970b 
Hayasi  et  al,  1970 
Kume,  1962 
Matsumoto,  1966a 
Ueyanagi,  1968b 
Ueyanagi,  1969c 
Zhudova,  1969a 

JUVENILES 

Description 

Jones  and  Silas,  1960 
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Mimura  et  al.,  1963b 

Nakamura  and  Kikawa,  1966 

Postel,  1962 

Postel,  1964 

Rossignol  and  Repelin,  1962 

Ueyanagi  and  Watanabe,  1962 

Yabe  et  al.,  1958 

Distribution 

Alverson  and  Peterson,  1963 

Gorbunova,  1965c 

Hayasi  et  al.,  1970 

Higgins,  1967 

Higgins,  1970 

Mimura  et  al.,  1963b 

Nakamura,  1959 

Ueyanagi,  1967b 

Ueyanagi  and  Watanabe,  1962 

Yabe  et  al.,  1958 

Yabe  et  al,  1963 

Collection  method 
Anonymous,  1941 
Nakamura,  1959 
Ueyanagi,  1965 
Ueyanagi,  1967b 
Yabe  et  al,  1958 

General  biology 
Hayasi  et  al.,  1970 
Higgins,  1970 
Kishinouye,  1917 
Marukawa,  1939 
Mimura  et  al,  1963b 
Ueyanagi,  1965 

Thunnus  thynnus 

EGGS 

Description 
Altan,  1957b 
Anonymous,  1970a 
Anonymous,  1970b 
Banarescu,  1964 
Bellon,  1954a 

Bigelow  and  Schroeder,  1953 
Heldt,  1926 
Heldt,  1934 
Mito,  1961 
Oven,  1959 
Padoa,  1956 


Parona,  1919 

Sanzo,  1909a 

Sanzo,  1910 

Sanzo,  1929 

Sanzo,  1932b 

Tiews,  1963 

Vodianitskii,  1936 

Vodianitskii  and  Kazanova,  1954 

Yamanaka  et  al,  1963 

Distribution 

Akyiiz  and  Artiiz,  1957 
Bigelow  and  Schroeder,  1953 
Devedjian,  1926 
Gorbunova,  1965c 
Parona,  1919 
Rivas,  1954 
Tiews,  1963 

Collection  method 
Anonymous,  1970a 
Anonymous,  1970b 

General  biology 
Bellon,  1954a 
De  Buen,  1935 
Oven,  1959 
Rivas,  1954 
Sanzo,  1909a 

LARVAE 

Description 
Altan,  1957b 
Anonymous,  1970a 
Anonymous,  1970b 
Banarescu,  1964 
Bellon,  1954a 
Bini,  1968 
Dieuzeide,  1951 
Ehrenbaum,  1924 
Gorbunova,  1965b 
Heldt,  1926 
Heldt,  1934 

Jones  and  Kumaran,  1964 
Kazanova,  1962 
Matsumoto,  1962 
Matsumoto,  1966b 
Mito,  1961 
Nakamura,  1959 

Nankai    Regional    Fisheries    Research 
Laboratory,  1967 
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Ochiai,  1965 

Oven,  1959 

Padoa,  1956 

Parona,  1919 

Postel,  1964 

Sanzo,  1909a 

Sanzo,  1929 

Sanzo,  1932b 

Scaccini,  1967b 

Scaccini,  1968 

Sella,  1924 

Shirota,  1970 

Tiews,  1963 

Ueyanagi,  1966a 

Ueyanagi  and  Watanabe,  1964 

Ueyanagi  et  al.,  1969a 

Vodianitskii,  1936 

Vodianitskii  and  Kazanova,  1954 

Yabe  and  Ueyanagi,  1962a 

Yabe  and  Ueyanagi,  1962b 

Yabe  et  al.,  1963 

Yabe  et  al.,  1966 

Yamanaka  et  al.,  1963 

Distribution 

Akyiiz  and  Artiiz,  1957 
Anonymous,  1970a 
Anonymous,  1970b 
Bellon,  1954a 

Bigelow  and  Schroeder,  1953 
Dieuzeide,  1951 

Far  Seas  Fisheries  Research  Labora- 
tory, 1969 
Gorbunova,  1965b 
Gorbunova,  1965c 
Gorbunova,  1966 
Gorbunova  and  Salabarria,  1967 
Hattori,  1965 
Kazanova,  1962 
Masuda,  1963 
Matsumoto,  1962 
Matsumoto,  1966a 
Mori,  1970 
Nakamura,  1959 
Postel,  1962 
Richards,  1967 
Richards,  1969a 
Richards  et  al.,  1969a 
Richards  et  al.,  1970 
Rivas,  1954 
Tiews,  1963 
Ueyanagi,  1966b 


Ueyanagi,  1967a 
Ueyanagi,  1969b 
Ueyanagi  et  al.,  1969a 
Yabe,  1954 

Yabe  and  Ueyanagi,  1962a 
Yabe  and  Ueyanagi,  1962b 
Yabe  et  al.,  1963 
Yabe  et  al.,  1966 
Yamanaka  et  al.,  1963 

Collection  method 
Nakamura,  1959 
Richards,  1969a 
Sella,  1924 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 
Bellon,  1954a 
Masuda,  1963 
Matsumoto,  1966a 
Ochiai,  1965 
Oven,  1959 
Rivas,  1954 
Sanzo,  1909a 
Shirota,  1970 
Tracy,  1907 
Ueyanagi,  1969b 
Yabe  et  al.,  1966 

JUVENILES 

Description 

Anonymous,  1970a 

Anonymous,  1970b 

Bellon,  1954a 

Bini,  1968 

De  Buen,  1932 

Dieuzeide  and  Roland,  1955 

Fowler,  1944 

Heldt,  1926 

Heldt,  1932a 

Heldt,  1932b 

Jones  and  Silas,  1960 

Kishinouye,  1919 

Kishinouye,  1923 

Klawe,  1959 

Nakamura  and  Kikawa,  1966 

Padoa,  1956 

Parona,  1919 

Potthoff  and  Richards,  1970 

Sanzo,  1910 
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Scaccini,  1961b 

Sella,  1924 

Tiews,  1963 

Ueyanagi  and  Watanabe,  1962 

Watson,  1964 

Watson  and  Mather,  1961 

Yabe  et  al.,  1966 

Distribution 

Anonymous,  1970a 

Anonymous,  1970b 

Bigelow  and  Schroeder,  1953 

Dieuzeide  and  Roland,  1955 

Fowler,  1944 

Furnestin  et  al.,  1958 

Gorbunova,  1965c 

Heldt,  1928 

Heldt,  1930 

Heldt,  1932b 

Parona,  1919 

Potthoflf  and  Richards,  1970 

Rivas,  1954 

Sara,  1967a 

Sara,  1967b 

Scaccini,  1961c 

Scaccini,  1961d 

Tiews,  1963 

Ueyanagi,  1966b 

Yabe  et  al.,  1966 

Yamanaka  et  al.,  1963 

Collection  method 

Fisheries  Agency,  Japan,  1970a 

Inoue  et  al.,  1967 

Potthoff  and  Richards,  1970 

Sella,  1924 

Yabe  et  al.,  1953 

General  biology 
Anonymous,  1970a 
Anonymous,  1970b 
Fisheries  Agency,  Japan,  1970a 
Furnestin  and  Dardignac,  1962 
Inoue  et  al.,  1967 
Inoue  et  al.,  1970 
Potthoff  and  Richards,  1970 
Rivas,  1954 
Scaccini,  1961d 
Tiews,  1963 
Yabe  et  al.,  1953 
Yabe  et  al.,  1966 


Thunnus  tonggol 

EGGS 

Description 

No  references  found 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 

LARVAE 

Description 

Jones  and  Kumaran,  1964 
Matsumoto,  1962 
Matsumoto,  1966b 
Richards,  1969a 
Ueyanagi  and  Watanabe,  1964 
Yabe  et  al.,  1963 

Distribution 

Gorbunova,  1965c 
Matsumoto,  1962 
Richards,  1969a 

Collection  method 
No  references  found 

General  biology 
No  references  found 

JUVENILES 

Description 

Jones  and  Silas,  1960 
Nakamura  and  Kikawa,  1966 

Distribution 

Gorbunova,  1965c 

Collection  method 
No  references  found 

General  biology 
No  references  found 
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621.  Predation  by  sculpins  on  fall  chinook  salmon, 
Oncorhynchus  tshnwytscha,  fry  of  hatchery  or- 
igin. By  Benjamin  G.  Patten.  February  1971, 
iii  +  14  pp.,  6  figs.,  9  tables. 

622.  Number  and  lengths,  by  season,  of  fishes  caught 
with  an  otter  trawl  near  Woods  Hole,  Massa- 
chusetts, September  1961  to  December  1962. 
By  F.  E.  Lux  and  F.  E.  Nichy.  February  1971, 
iii  +  1.5  pp.,  3  figs.,  19  tables. 

623.  Apparent  abundance,  distribution,  and  migra- 
tions of  albacore,  Thionius  alalunga.  on  the  North 
Pacific  longline  grounds.  By  Brian  J.  Rothschild 
and  Marian  Y.  Y.  Yong.  September  1970,  v  + 
37  pp.,  19  figs.,  5  tables. 

624.  Influence  of  mechanical  processing  on  the  quality 
and  yield  of  bay  scallop  meats.  By  N.  B.  Webb 
and  F.  B.  Thoma.s.  April  1971,  iii  +  11  pp.,  9 
figs.,  3  tables. 

625.  Distribution  of  salmon  and  related  oceanographic 
features  in  the  North  Pacific  Ocean,  spring  1968. 
By  Robert  R.  French,  Richard  G.  Bakkala,  Ma- 
sanao  Osako,  and  Jun  Ito.  March  1971,  iii  + 
22  pp.,  19  figs.,  3  tables. 

626.  Commercial  fishery  and  biology  of  the  fresh- 
water shrimp,  Macrobrachinm,  in  the  Lower  St. 
Paul  River,  Liberia,  19.52-53.  By  George  C.  Mil- 
ler.   February  1971,  iii  +  13  pp.,  8  figs.,  7  tables. 

627.  Calico  scallops  of  the  Southeastern  United  States, 
1959-69.  By  Robert  Cummins,  Jr.  June  1971, 
iii  +  22  pp.,  23  figs.,  3  tables. 

628.  Fur  Seal  Investigations,  1969.  By  NMFS,  Ma- 
rine Mammal  Biological  Laboratory.  August 
1971,  82  pp.,  20  figs.,  44  tables,  23  appendix  A 
tables,  10  appendix  B  tables. 

629.  Analysis  of  the  operations  of  seven  Hawaiian 
skipjack  tuna  fishing  vessels,  June-August  1967. 
By  Richard  N.  Uchida  and  Ray  F.  Sumida. 
March  1971,  v  +  25  pp.,  14  figs.,  21  tables.  For 
sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  -  35  cents. 

630.  Blue  crab  meat.  I.  Preservation  by  freezing. 
July  1971,  iii  -|-  13  pp.,  5  figs.,  2  tables.  II.  Effect 
of  chemical  treatments  on  acceptability.  By 
Jurgen  H.  Strasser,  Jean  S.  Lennon,  and  Fred- 
erick J.  King.  July  1971,  iii  -f  12  pp.,  1  fig.,  9 
tables. 

631.  Occurrence  of  thiaminase  in  some  common  aquat- 
ic animals  of  the  United  States  and  Canada.  By 
R.  A.  Greig  and  R.  H.  Gnaedinger.  July  1971, 
iii   +   7  pp.,  2  tables. 

632.  An  annotated  bibliography  of  attempts  to  rear 
the  larvae  of  marine  fishes  in  the  laboratory.  By 
Robert  C.  May.  August  1971,  iii  +  24  pp.,  1  ap- 
pendix I  table,  1  appendix  II  table.  For  sale  by 
the  Superintendent  of  Documents,  U.S.  Govern- 
ment Printing  Office,  Washington,  D.C.  20402  - 
35  cents. 

633.  Blueing  of  processed  crab  meat.  II.  Identification 
of  some  factors  involved  in  the  blue  discoloration 
of  canned  crab  meat  Callinectes  sapidus.  By 
Melvin  E.  Waters.    May  1971,  iii  +  7  pp.,  1  fig., 

3  tables. 


634.  Age  composition,  weight,  length,  and  sex  of  her- 
ring, Cbipen  pnllasii,  used  for  reduction  in  Alas- 
ka, 1929-66.  By  Gerald  M.  Reid.  July  1971, 
iii  -|-  25  pp.,  4  figs.,  18  tables. 

635.  A  bibliography  of  the  blackfin  tuna,  Thunnus 
atlanticus  (Lesson).  By  Grant  L.  Beardsley  and 
David  C.  Simmons.  August  1971,  10  pp.  For 
sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  -  25  cents. 

636.  Oil  pollution  on  Wake  Island  from  the  tanker 
R.  C.  Stoner.  By  Reginald  M.  Gooding.  May 
1971,  iii  +  12  pp'.,  8  figs.,  2  tables.  For  sale  by 
the  Superintendent  of  Documents,  U.S.  Govern- 
ment Printing  Office,  Washington,  D.C.  20402  - 
Price  25  cents. 

637.  Occurrence  of  larval,  juvenile,  and  mature  crabs 
in  the  vicinity  of  Beaufort  Inlet,  North  Carolina. 
By  Donnie  L.  Dudley  and  Mayo  H.  Judy.  August 
1971,  iii  +  10  pp.,  1  fig.,  5  tables.  For  sale  by 
the  Superintendent  of  Documents,  U.S.  Govern- 
ment Printing  Office,  Washington,  D.C.  20402  - 
Price  25  cents. 

638.  Length-weight  relations  of  haddock  from  com- 
mercial landings  in  New  England,  1931-55.  By 
Bradford  E.  Brown  and  Richard  C.  Hennemuth. 
August  1971,  V  +  13  pp.,  16  fig.,  6  tables,  10 
appendix  A  tables.  For  sale  by  the  Superintend- 
ent of  Documents,  U.S.  Government  Printing 
Office,  Washington,  D.C.  20402  -  Price  25  cents. 

639.  A  hydrographic  survey  of  the  Galveston  Bay 
system,  Texas  1963-66.  By  E.  J.  Pullen,  W.  L. 
Trent,  and  G.  B.  Adams.  October  1971,  v  -f 
13  pp.,  15  figs.,  12  tables.  For  sale  by  the  Super- 
intendent of  Documents,  U.S.  Government  Print- 
ing Office,  Washington,  D.C.  20402  -  Price  30 
cents. 

640.  Annotated  bibliography  on  the  fishing  industry 
and  biology  of  the  blue  crab,  Callinectes  sapidus. 
By  Marlin  E.  Tagatz  and  Ann  Bowman  Hall. 
August  1971,  94  pp.  For  sale  by  the  Superinten- 
dent of  Documents,  U.S.  Government  Printing 
Office,  Washington,  D.C.  20402  -  Price  $1.00. 

641.  Use  of  threadfin  shad,  Dorosoma  petenense,  as 
live  bait  during  experimental  pole-and-line  fish- 
ing for  skipjack  tuna,  Katsuwonvs  pelamis,  in 
Hawaii.  By  Robert  T.  B.  Iversen.  August  1971, 
iii  +  10  pp.,  3  figs.,  7  tables.  For  sale  by  the 
Superintendent  of  Documents,  U.S.  Government 
Printing  Office,  Washington,  D.C.  20402  -  Price 
25  cents. 

642.  Atlantic  menhaden  Brevoortia  tyrannus  resource 
and  fishery — analysis  of  decline.  By  Kenneth 
A.  Henry.  August  1971,  v  +  32  pp.,  40  figs.,  5 
appendix  figs.,  3  tables,  2  appendix  tables.  For 
sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  45  cents. 

646.  Dissolved  nitrogen  concentrations  in  the  Colum- 
bia and  Snake  Rivers  in  1970  and  their  effect  on 
chinook  salmon  and  steelhead  trout.  By  Wesley 
J.  Ebel.  August  1971,  iii  +  7  pp.,  2  figs.,  6 
tables.  For  sale  by  the  Superintendent  of  Doc- 
uments, U.S.  Government  Printing  Office,  Wash- 
ington, D.C.  20402  -  Price  20  cents. 
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